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SECTION 1 SPECIFICATIONS 



GENERAL 

Frequency Coverage: 

Ham Band 1.8 MHz ~ 2.0MHz 
3.45MHz ~ 4.1MHz 
6.95MHz ~ 7.5MHz 
9.95MHz- 10.5MHz 
13.95MHz- 14.5MHz 
17.95MHz - 18.5MHz 
20.95MHz -21.5MHz 
24.45MHz -25.1 MHz 
27.95MHz - 30.0MHz 
General Cover (Receive Only) 

0.1MHz -30.0MHz 
Thirty 1MHz Segments (or Continuous) 
RIT/X IT Coverage ±1.0KHz 
Frequency Control: 

CPU based 10Hz step Digital PLL synthesizer. 
Independent Transmit-Receive Frequency Available 
Frequency Readout: 

6 digit 100Hz readout. 

Frequency Stability: 

Less than ±500Hz after switch on 1 min to 60 mins, and 
less than tIOOHz after 1 hour. Less than ±1KHz in the 
range of -10°C-+60°C. 

Power Supply Requirements: 

DC 13.8V ±15% Negative ground Current drain 20A 
max. (at 200W input) 

AC power supply is available for AC operation. 

Antenna Impedance: 

50 ohms Unbalanced 
Weight: 

8 -OKg (1 IKg; when optional power supply is installed) 
Dimensions: 

1 1 1(123) mm(H) x 280(304) mm(W) x 355(383) mm(D) 
*( ); including projections 

TRANSMITTER 

RF Power: 

SSB (As J) 200 Watts PEP input 

CW (A, ), RTTY (Fi ) 200 Watts input 
FMjFs)* 200 Watts input 

Continuously Adjustable Output power 10 Watts — Max. 
Emission Mode: 

AjJ SSB (Upper sideband and Lower sideband) 

A, CW 

Fi RTTY (Frequency Shift Keying) 

Fs FM 

Harmonic Output: 

More than 60dB below peak power output 



Spurious Output: 

More than 60dB below peak power output 
Carrier Suppression: 

More than 40dB below peak power output 
Unwanted Sideband: 

More than 55dB down at 1000Hz AF input 
Microphone: 

Impedance 600 ohms 

Input Level 12 millivolts typical 

Dynamic or Electret Condenser Microphone 

(Optional desk mic IC-SM 6 and SM -8 can be used.) 

RECEIVER 

Receiving System: 

SSB. CW, RTTY, AM 

Triple Conversion Superheterodyne with con- 
tinuous Bandwidth Control. 

FM* Triple Conversion Superheterodyne 
Receiving Mode: 

Ai, A 3 J (USB, LSB) Fj (Output FSK audio signal), A 3 
(Receive only) F 3 * 

IF Frequencies: 

1st 70.4515MHz 

2nd 9.0115MHz 

3rd 455KHZ 

Sensitivity: 

SSB, CW, RTTY 

0.1 - 1 . 6 MHz Less than 3.2 mV for lOdB S/N 
1.6 - 30MHz Less than 0.15/iV for lOdB S/N 
AM 0.1-1 . 6 MHz Less than 20pV for lOdB S/N 
1.6 -30MHz Less than l/tV for lOdB S/N 
FM* 1.6 -30MHz Less than 0.3pV for 12dB SINAD 
Squelch Sensitivity: 

1 .6 - 30MHz Less than 0.5 mV 
Selectivity: 

SSB, CW, RTTY 

2.2KHZ (Adjustable to O.SKHz Min) 
at — 6 dB 

4.2KHZ at-60dB 

AM 2.4KHZ at - 6 dB, 4.8KHz at -60dB 
(When Filter switch ON) 

4.0KHZ at - 6 dB, 15KHz at -60dB 
FM* ' 15KHz at - 6 dB, 30KHz at -60dB 
Notch Filter Attenuation: 

More than 30dB 

Spurious Response Rejection Ratio: 

M.ore than 60dB 
Audio Output: 

More than 2.8 Watts 
Audio Output Impedance: 

8 Ohms 



* When optional FM unit is installed. 

Specifications are approximate and are subject to change without notice or obligation. 
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SECTION 2 OPERATING CONTROLS 




1. VOX SWITCH 

This switches the VOX circuit ON and OFF, When it is in 
the ON ^En} position, in SSB or FM, T/R switching is 
accoiTiplished by means of a voice signal. In CW operation, 
semi-break -in switching by means of keying is possible. 

2. COMP {SPEECH PROCESSOR) SWITCH 

Switches the spgech processor circuit ON and OFF. This 
circuit enables greater talk power and better results in DX 
operation. 

3. VOX GAIN/KEYER SPEED CONTROL 

This control adjusts input signal level via the microphone to 
the VOX circuit. For VOX operation in SSB and FM, ad- 
just the control so that the VOX circuit will operate with 
normal speech. 

When the optional electronic keyerunit is installed and the 
set j$ in CW mode, this control adjusts keying speed of the 
keyer. 

4. VOX DELAY {VOX time constant) CONTROL 
This controls the transmit to receive switching time. Adjust 
it so transmit to receive switching will not occur during 
short pauses in normal speech. 



5. MODE SELECT SWITCH 

Selects any one of six operating modes. Each push of the 
switch changes the mode in order of LSB, USB, CW, RTTY, 
AM (receive only) and FM (option). The selected mode is 
shown on the FREQUENCY DISPLAY. 

6. HAM BAND/GENERAL COVER SELECT SWITCH 

Each push selects the function of the set alternately. In the 
HAM BAND mode, the transceiver functions in any of nine 
HAM bands between 1,8MHz and 28MHz. In the 
GENERAL COVERAGE mode the set functions as a 
general coverage receiver between 0„1M,Hz and 30MHz. 
[The set will not transmit in this mode.) 

7. POWER SWITCH 

The POWER SWITCH is a push-lock type switch which 
controls the input DC power to the IC-745. When the 
external AC power supply [ IC-PS1 5 or 1C-PS30) or optional 
built-in AC power supply (IC-PS35) is used, the switch also 
acts as the AC power supply switch. When the switch is 
pushed in and locked, power is supplied to the set. When 
the switch is pushed again and released, power is cut to all 
circuits (except the PA unit when using an external DC 
power supply). 
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8. T/R ITRANSMIT/RECEIVE) SWITCH 

This switch is for manually switching from transmit to 
receive and vice versa. Set the switch to RECEIVE (down) 
and the IC-745 is in the receive mode. Set the switch to 
TRANSMIT (up) and it switches to transmit. When switch- 
ing with the PTT switch on the microphone or with the 
VOX switch set to ON, the T/R switch must be in the 
RECEIVE position. 

9. MIC CONNECTOR 

Connect a suitable microphone to this jack. The supplied 
hand microphone IC-HM12 or optional desk mic IC-SM6 or 
SM-8 can be used. 

10. PHONES JACK 

Accepts a standard 1/4 inch headphone plug for headphones 
of 4 ~ 16 ohms. Stereo phones can be used without modi- 
fication. 

11. MEMORY CHANNEL SWITCH 

Selects any one of sixteen memory channels in the ME- 
MORY CHANNEL operation. 

12. MEMORY WRITE BUTTON 

By pushing this button, a displayed frequency, mode and 
HAM/GENE operation are stored into a memory channel 
which is selected by the MEMORY CHANNEL switch. 

13. NB (NOISE BLANKER) SWITCH 

When pulse type noise such as automobile ignition noise is 
present, set this switch to the NOR or WIDE position. The 
noise will be reduced to provide comfortable reception. 

The blanking time can be selected NORMAL and WIDE by 
this switch. It will be effective against any type noises. 

14. NB LEVEL CONTROL 

Controls the threshold level of the noise blanker. Adjust 
the control so that incoming noises will be disappeared. 

15. AGC TIMING CONTROL 

For changing the time-constant of the AGC (Automatic 
Gain Control) circuit. By turning the control clockwise, 
the AGC voltage is released more slowly. Adjust the control 
to provide comfortable reception. 

When the control is in the OFF position, the AGC function 
is turned OFF and the S-meter does not swing even if a 
signal has being received. (The AGC does not actuate on 
the FM mode.) 

16. METER SWITCH 

In the transmit mode, the meter has five functions. 

1. Ic Indicates the collector current of the final 

transistors. 

2. ALC Indicates the ALC level. The meter begins to 

function when the RF output power reaches 
a certain level. 



3. COMP Indicates the compression level when the 

speech processer is in use. 

4. RF Indicates an approximate RF output power. 

5. SET/SWR SWR can be measured by setting this switch 

to the SET position and calibrating the meter 
needle to the "SET" position with the RF 
POWER control, then setting this switch to 
the SWR position. 

17. PREAMP SWITCH 

Switches the preamplifier for the receiver. 

18. AF GAIN CONTROL 

Controls the audio output level in the receive mode. Clock- 
wise rotation increases the level. 

19. RF GAIN CONTROL 

Controls the gain of the RF section in the receive mode. 
Clockwise rotation gives the maximum gain. As the control 
is rotated counterclockwise, the needle of the METER rises, 
and only signals stronger than the level indicated by the 
needle will be heard. (The needle of the METER does not 
rise in the FM mode.) 

20. SQUELCH CONTROL 

Sets the squelch threshold level. To turn OFF the squelch 
function, rotate this control completely counterclockwise. 
To set the threshold level higher, rotate the control clock- 
wise. 

21. TONE CONTROL 

Controls the receiver audio tone. Adjust the control to 
provide comfortable reception. 

22. MIC GAIN CONTROL 

Adjusts the level of modulation according to the input of 
the microphone. Clockwise rotation increases the micro- 
phones gain. As the input will vary with different micro- 
phones and different voices, the knob should be turned until 
the Meter needle, in the ALC mode, begins to move slightly 
within the ALC zone. In the SSB mode when the speech 
processor is in use, the MIC GAIN CONTROL sets a clipp- 
ing limit, while the RF POWER CONTROL sets the RF 
drive level to the maximum power level, where ALC starts 
at the saturation point of the amplifiers. 

23. RF POWER CONTROL 

Controls the RF output power 10 Watts to maximum (SSB: 
100 Watts PEP, CW, RTTY FM (option): 100 Watts). 

Clockwise rotation increases the output power. (AM is 
receive only.) 

24. TUNING CONTROL 

Rotating this control clockwise increases the frequency or 
the memory channel number, while rotating it counter- 
clockwise decreases it. The frequency changes by 10Hz in 
any mode. In 10Hz step tuning rate, by turning the tuning 
control faster, the 50Hz step tuning rate is automatically 
selected. This makes it very convenient to make a QSY 
over a wide frequency range. 
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This control is also used to select the operating band while 
the BAND SELECT FUNCTION switch is depressed. 

25. TUNING RATE SWITCH 

By pushing in this switch, the operating frequency is 
changed to correspond to IKHz increments in any mode. 

At the same time, the 100Hz digit on the display is cleared 
to show "0". When this switch is pushed again and released, 
the frequency is changed normally. This switch allows you 
to quickly QSY over a great frequency range. 

26. BAND SELECT FUNCTION SWITCH 

By pushing in this switch, the operating band is changed 
by turning the TUNING CONTROL. 

In the HAM BAND mode, each initialized frequency of the 
band is selected. In the GENERAL COVERAGE mode, 
the operating frequency is changed in 1MHz steps but the 
lower digits do not change. 

27. VFO/MEMORY SWITCH 

Switches the VFO operation and MEMORY CHANNEL 
operation. 

28. DIAL LOCK SWITCH 

After the IC-745 is set to a certain frequency for rag chew- 
ing, mobile operation, etc., by pushing this switch, the VFO 
is electronically locked at the display frequency, thus 
inactivating the operation of the tuning control. To change 
frequency or band, the dial lock must first be disengaged by 
pushing and releasing this switch again. 

29. RIT SWITCH 

Switches the RIT (Receiver Incremental Tuning) circuit ON 
and OFF. 

30. XIT SWITCH 

Switches the XIT (Transmitter Incremental Tuning) circuit 
ON and OFF. 

31. INCREMENTAL TUNING CONTROL 

Shifts the receive frequency about IKHz to either side of 
the transmit frequency when the RIT is ON, and shifts the 
transmit frequency to either side of the receive frequency 
when the XIT is ON. Rotating the control to the (+) side 
raises the receive or transmit frequency, and rotating to the 
(— ) side lowers the receive or transmit frequency. The 
frequency shifted by turning the control is not indicated on 
the frequency display. 

When both the RIT and XIT switches are ON, the receive 
and transmit frequencies are the same, and this frequency 
can be shifted either side from the displayed frequency by 
the control. 

32. RIT INDICATOR 

Illuminates when RIT is turned ON. 



33. XIT INDICATOR 

Illuminates when XIT is turned ON. 

34. VFO SWITCH 

Selects either VFO, "A" or "B", for tuning. Each push of 
this button selects VFO A and B alternately. 

It also selects the relationship of the two VFO's with the 
DUPLEX (SPLIT) switch. The switch performs the follow- 
ing operations. 

A. (NORMAL) Selects the VFO "A" for both transmit and 
receive. 

A. (SPLIT) Selects VFO "A" for receive and VFO "B" 

for transmit. 

B. (NORMAL) Selects VFO "B" in both transmit and 

receive. 

B. (SPLIT) Selects VFO "B" for receive and VFO "A" 
for transmit. 

35. VFO EQUALIZING SWITCH 

Instantly sets the frequency, mode and HAM/GENE opera- 
tion of a VFO to the same as those of the other VFO. 

36. DUPLEX (SPLIT) SWITCH 

Selects the relationship of the two VFO's. In the OFF 
position, one VFO is for both receive and transmit. By 
pushing in this switch, one VFO is for receive and the other 
VFO is for transmit. 

37. SCAN START/STOP BUTTON 

Starts and stops any of the scan functions. When depress- 
ing it again to restart the scan, it will start from the stopped 
frequency in the programmed scan, or from the highest 
memory channel in the memory scan. 

38. METER 

When in the receive mode the meter acts as an S-meter 
regardless of the position of the meter select switch. Signal 
strength is indicated on a scale of S1-S9, and S9toS9-t60dB. 

In the transmit mode the meter has five functions which are 
selected by the Meter Switch (16). 

39. TRANSMIT INDICATOR 

Illuminates when the transceiver is in the transmit mode. 

40. RECEIVE INDICATOR 

Illuminates when the squelch is opened in the receive mode. 

41. GENERAL COVERAGE INDICATOR 

Illuminates when the set is in the general coverage receiver 
operation. 

42. SCAN INDICATOR 

Illuminates when the set is in the scan mode. 
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43. FREOUEWCY DISPLAY 

The frequency of The IC-745 h displayed on a luminescent 
display tube. Since the 1 MHz and 1 KHz decimal points are 
displayed, the frequency can easily be read. The frequency 
indicated is the carrier frequency of each mode in USB, 
LSB, CW, AM and FM, and the mark frequency in RTTY. 

Remember, if you turn the RIT or XIT SWITCH ON to 
change the frequency and rotate the INCREMENTAL 
TUNING CONTROL knob, the frequency displayed wiH 
not change. 



The FREQUENCY DISPLAY shows not only the operating 
frequency but also MODE and selected VFO or in ME* 
MORY CHANNEL mode. 




(1) Shows operating frequency in 6 digits between 10MHz 
and 100Hz. 

@ Shows selected VFO; VFO A or VFO B. 

(3) Shows operating mode; one of LSB, USB, CW, RTTY, 
AM, and FM. 

(4) Shows whether the set is in the MEMORY CHANNEL 
MODE or not. When the set is En the MEMORY 
CHANN E L MODE, the letter '"M" is displayed here. 

44. PASS-BAND SHIFT (TUNING) CONTROL 

Allows continuous shifting of the pass-band from upper or 
lower side in SS6, CW and RTTY. This will reduce inter’ 
fererkce by a nearby signal, When the PBT switch is pushed 
ON, this control allows continuous tuning of the pass-band 
selectivity by moving the filter up to 800Hz from the upper 
or lower side in SSB, CW and RTTY, This not only 
improves selectivity, but also can improve the audio tone. 
Normal position is in the center position and is 2.4KHz 
wide in SSB. 

45. PBT SWITCH 

Switches the IF SHIFT function and PASS-BAN D TUN I NG 
function, 

46. FILTER SWITCH 

Selects the combination of the second IF [BMHzl filter and 
the third IF (455KHz) filter to improve the selectivty. 



47. NOTCH FILTER CONTROL 

Shifts the notch filter frequency. Adjust the control so that 
the interference is- reduced. 

48. NOTCH FILTER SWITCH 

Switches the notch filter function ON and OFF. 
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49. MONITOR SWITCH 

In the SSB transmit mode, the transmitting IF signals can 
be monitored by turning this switch ON. At this time, use 
headphones or reduce receiver audio volume to prevent 
howling. 

50. MARKER SWITCH 

When an optional marker oscillator unit is installed, this 
switch turns the marker oscillator ON or OFF. 

The marker frequency is available on every 25KHz or 
1 0OKHz step. 

51. MARKER CALIBRATION CONTROL 

Calibrates the marker frequency with a standard frequency 
such as WWV, 

52. FREQUENCY SET CONTROL 

This control is for fine adjustment of the reference fre- 
quency of the PLL unit, which is local oscillator frequency. 
Do not turn it unless you want to change the frequency. 

53. ANThVOX CONTROL 

In VOX (SSB) operation, the VOX circuit may be operated 
by sound from the speaker causing a switch to transmit. 
This trouble can be prevented by adjusting the input level 
of the ANTUVOX circuit with this control along with the 
VOX gain control so that the VOX circuit only operates 
by the operator's voice, not by sound from the speaker. 



2-4 










2-3 REAR PANEL CONNECTIONS 



I^RGCeiVER ANTENNA^ 
OUTPUT TERMINAL 



5DT/R CONTROL- 
TERMINAL 

©ANTENNA 

CONNECTOR 



JtEXTERNAL ALC 

TERMINAL” — 

^RECEIVER 

INPUT TERMINAL 

IJLOW BAND ANTENNA 
TERMINAL 



©GROUND TERMINAL 

'^^TRANSVERTER 

TERMINAL 




©ACCESSORY 

SOCKET 



-^S-KEY JACK 

“-©EXTERNAL 

SPEAKER JACK 

©DC POWER SOCKET 



©OPTIONAL BUILT IN AC POWER 
SUPPLY CONNECTOR POSITION 
{PLATE A) 



54. ACCESSORY (ACC) SOCKET 

Various functions ar& available through the accessory socket 
such as modulation output, receiver output, T/R change' 
over, and so forth. 

Refer to the ACCESSORY SOCKET CONNECTIONS 
on page 3-15 

55. ANTENNA (ANT) CONNECTOR 

This is used to connect an antenna to the set. Its imped- 
ance is 50 ohms and connect with a PL-259 connector, 

56. KEY JACK 

For CW operation, connect a key here using a standard 1/4 
inch 3-P plug. For electronic keying the terminal voltage 
must be less than 0.4V DC. 

When an optional electronic keyer unit is installed, an 
iambic keyer paddle can be used with a 1/4 inch 3-P plug. 

57. EXTERNAL SPEAKER JACK 

When an external speaker is used, connect it to this )ack. 
Use a speaker with an impedance of 8 ohms. When the 
external speaker is connected, the built-in speaker does 
not function. 

58. EXTERNAL ALC TERMINAL 

This terminal can be used for input terminal of external 
ALC signal from a linear amplifier or transverter. 

The ALC voltage should be in OV ^ — 4V, 

59. T/R CONTROL TERMINAL 

Controls Transmit/Receive for an external linear amplifier 
or transverter, This terminal can be used to switch 24V 1 A 
DC. Don't exceed this limit. 

60. receiver INPUT TERMINAL 

This is an input terminal which is connected directly to 
the receiver. 



61. RECEIVER ANTENNA OUTPUT TERMINAL 

This is a terminal to vuhich received signals from the anten- 
na connector are conducted after the signal passes through 
the transmit/receive antenna switching circuit. Usually the 
receiver IN and OUT terminals are jumpered. The receiver 
antenna output terminal is usually used when another 
receiver is used or a preamplifier is connected to the 
iC-745. 

62. LOW BAND ANTENNA TERMINAL 

For connection of a low band antenna to receive 1600KHis 
and below. When operating frequency goes to 1600KH^ 
and below, the antenna terminal will be changed from the 
ANTENNA connector to this terminal automatically, 

63. TRANSVERTER TERMINAL 

VHF and UHF operation using a suitable transverter with 
the lC-745 is possible. This terminal is for Transverter 
connection. The output is about 30m V, 

64. GROUND TERMINAL 

To prevent electrical shock, TVI, BCI and other problems, 
be sure to ground the equipment through the GROUND 
TERMINAL, For best results use as heavy a gauge wire or 
strap as possible and make the connection as short as 
possible, even in mobile installations. 

65. DC POWER SOCKET 

For connection of the IC-P515's DC power cord, or other 
suitable power supply. 

66. OPTIONAL BUILT-IN AC POWER SUPPLY SOCKET 
POSITION 

This is provided to install AC power socket plate of the 
Optional built-in AC power supply, IC-PS35. 
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SECTION 3 OPERATING INSTRUCTIONS 



3 - 1 HOW TO TUNE 

The following instructions are for tuning in any mode. 
Please read carefully and understand fully before turning 
ON your unit. Proper tuning is necessary for optimum 
operation. 

3-1-1 PRESET 

When the power switch is turned ON, the frequency display 
shows frequency, HAM/GENE (HAM BAND mode or 
GENERAL COVERAGE mode) mode and mode stored in 
the VFO A and letters "A VFO", and the set operates 
with the VFO A and displayed mode, even if the previous 
operating mode was different. In addition, the RIT/XIT, 
DUPLEX mode and SCAN are turned OFF. 

FOR EXAMPLE: 











■ ■ 






A VFO B LSB USB CW RTTY AM FM 










GENERAL 


1 1 1 1 '1 n n n 




C3 


1 t f' L L u 




SCAN 













If the previous frequency was not of any HAM BAND, the 
frequency is initialized to "1. 900.0MHz" or shifted freq- 
uency according to the operating mode. 



In the GENERAL 
COVERAGE mode 









a 


m m 

A VFO B USB USB CW RTTY AM FM 










GENERAL 




f c o f’t zi n 

1 u- U U L- u 




SCAN 






CD 




@ 



Pushing the HAM/ 
GENERAL COVER SELECT 
switch 




In the HAM 
BAND mode 







0 


CD 

RECEIVE 
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CD 
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J U u 






SCAN 






CD 




@ 



3-1-3 BAND SWITCHING 

To change the operating band, push the BAND SELECT 
FUNCTION switch in and rotate the TUNING CONTROL. 



3-1-2 HAM BAND/GENERAL COVERAGE 
SELECTION 

Each push of the HAM/GENERAL COVER SELECT switch 
changes the set in the HAM BAND MODE and GENERAL 
COVERAGE MODE alternately. 



In the HAM BAND mode, by turning the TUNING CONT- 
ROL clockwise the operating band changes to the next 
upper band, and counterclockwise changes to the next 
lower band, and the operating frequency is initialized as 
follows. 



In the HAM BAND MODE, the frequencies available are 
those of the nine amateur bands between 1.8MHz and 
28MHz including new three bands for both transmit and 
receive. 

In the GENERAL COVERAGE MODE, the set operates as 
a receiver in the range of 0.1MHz to 30MHz continuously. 

When you change the mode from the HAM BAND to 
GENERAL COVERAGE, the set maintains the frequency 
that was in the HAM BAND mode. 



When you change the mode from the GENERAL COVER- 
AGE to HAM BAND, if previous frequency was that of a 
HAM BAND, the set maintains that frequency. 



FOR EXAMPLE: 



In the HAM 
BAND mode 



In the GENERAL 
COVERAGE mode 







0 


CD 

RECEIVE 
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A VFO 8 LSB USB CW RTTY AM FM 
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SCAN 






CD 




o 



Band 


Displayed Frequency (MHz) 


CW-RTTY-AM*FM 


LSB 


USB 


1.8MHz 


1 .900.0 


* 1.901.5 


1.898.5 


3.5 " 


3.550.0 


* 3.551.5 


3.548.5 


7 " 


7.050.0 


* 7.051.5 


7,048.5 


10 " 


10.050.0 


10.051.5 


*10.048.5 


14 » 


14.050.0 


14.051.5 


*14.048.5 


18 ” 


18.050.0 


18.051.5 


*18.048.5 


21 


21.050.0 


21.051.5 


*21.048.5 


24.5 " 


24.550.0 


24.551,5 


*24.548.5 


28 " 


28.050.0 


28.051.5 


*28.048.5 



* Initialized frequency and mode for each band. 



In the GENERAL COVERAGE mode, by turning the TUN- 
ING CONTROL clockwise the operating frequency changes 
to a frequency that is added 1MHz to the previous one. 
(lOOKHz and lower digits of the frequency will remain as it 
had in the previous one.) By turning the TUNING CONT- 
ROL counterclockwise, the operating frequency changes 
to a frequency that is subtracted 1MHz from the previous 
one. 

When the band reaches to the highest one in either mode, it 
will automatically return to the lowest one, or vice versa, as 
per the following charts. 
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In the GENERAL COVERAGE mode 
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However, in the GENERAL COVERAGE mode, when the 
operating frequency reaches the highest or lowest edge, of 
that MHz range by turning the TUNING CONTROL con- 
tinuously (at this time the BAND SELECT FUNCTION 
switch is not pushed in), the operating frequency will go 
to the next MHz range. 

3-1-4 FREQUENCY DISPLAY ON EACH MODE 

When the 7MHz band and LSB are selected, the display will 
be as follow: 
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The displayed frequency shows the carrier frequency. 
To avoid the trouble of recalibrating the dial when you 
change the operating mode, the displayed frequency is set 
to shift to the carrier frequency of each mode automatically. 
For the differences of frequency shifts of the various modes, 
refer to the following figure. 



When changing to other bands, lOOKHz and lower digits of 
the frequency display will remain as it had in the previous 
display in the GENERAL COVERAGE mode. 





The differences 
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of the frequency 
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In the HAM BAND SSB mode, the sideband will be auto- 
matically selected to the one usually used on the band, i.e., 
upper sideband (USB) for the 10MHz band and above, and 
lower sideband (LSB) for the 7MHz band and below. If 
reverse sideband is desired, push the MODE SELECT 
SWITCH so that the desired mode is selected. 



When changing to other modes, the display will be as 
follows: 



USB: 
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3-1-5 TUNING CONTROL 

Rotating the TUNING CONTROL clockwise increases the 
frequency, while turning counterclockwise decreases the 
frequency in 10Hz steps. By turning the tuning control 
faster, the 50Hz steps tuning rate is automatically selected. 
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When the TUNING RATE switch is pushed in, the IKHz 
steps tuning rate is selected in any mode. At this time, the 
100Hz digit of the frequency display is cleared to "0". 






The frequency range of each band in the HAM band mode 
is shown in the following chart. 



Band 


Frequency Range 1 


T8 


1 .300,0 ~ 1 .999.9 ■ 


3.5 


3.440.0 ~ 4.099.9 ; 


7.0 


6.950.0- 7.499.9 


10.0 


9.950,0-10.499.9 


14.0 


13.950.0 -- 14.499.9 


13.0 


17.960,0-18.499.9 


21.0 


20.950.0- 21.499.9 


24.0 


24.450.0 - 25.099.9 


28.0 


27.950.0 ~ 29.999.9 



In the HAM BAr4D mode, by turning the TUNI NG CONT- 
ROL clockwise, the operating frequency reaches to the high 
edge of the band (for exannple; 14.499,9MHz), and further 
turning of the control brings the frequency to the low edge 
of the band ( 1 3. 950.0MHz) then continues up the fre- 
quency from there. Likewise, by continuing to turn the 
TUNING CONTROL counterclockwise beyond the low 
edge of the band, the frequency jumps up to the high edge 
and goes down from that frequency. 

In the GENERAL COVERAGE mode, by turning the TUN- 
ING CONTROL clockwise, the operating frequency reaches 
the highest one of that MHz range (for example; 14.999.9 
MHz), and further turning of the control brings the fre- 
quency to the next upper MHz range {15.000.0MHz) and 
continues up the frequency from there. By turning the 
control counterclockwise, the operating frequency changes 
in like manner to the next lower MHz range. 



Brake Adjustment 

If the control is too loose or too stiff for comfortable use, 
you can adjust the torque by tightening or loosening the 
brake adjustment screw accessible from underneath the set. 




adjustment screw 
(It is unnecessary to remove the bottom cover for 
the brake adjustment.) 



The following instructions should be used to adjust the 
tension of the Tuning control. 

1. The Tuning control tension will become tighter by 
turning the brake adjustment screw clockwise, and will 
become looser by turning the screw counterclockwise. 



2. While performing this adjustment, the Tuning control 
must be turned continuously as the screw is adjusted in 
order to set the tension for a comfortable touch, 

NOTE: When the ' VFO A" or "VFO LED is illu- 
minated on the frequency display, we call this 
condition as "VFO MODE", when the letter 
is displayed on the frequency display, we 
call this "MEMORY CHANNEL MODE". 

These can be changed by pushing the VFO/ 
MEMORY switch alternately. 

3-1-6 DIAL LOCK SWITCH 

After the IC-745 is set at a certain frequency for rag chew- 
ing, mobile operation, etc., by pushing the Dial Lock switch 
the VFO is locked at the displayed frequency, thus inacti- 
uating the operation of the tuning control. To change the 
frequency, the Dial Lock must first be disengaged by 
pushing and releasing the Dial Lock switch again. 

3-1-7 VFO SWITCH 

The IC-745 contains two VFO's for both receiving and 
transmitting. The VFO's are labeled "VFO A" and "VFO 
B", and are selectable by pushing the VFO switch alter- 
nately in the VFO MODE. The dual VFO system gives the 
IC 745 many very convenient features. Please read this 
section very carefully and perform the operation several 
times until you are comfortable with the system. Try the 
example for practice! 

1. "VFO A" is for both receiving and transmitting, and 
selected by pushing the VFO switch. The receive and 
transmit frequency will be controlled by the "VFO A”, 
displayed on the frequency display, and stored in the 
"A" memory. 

2, "VFO 6" is for both receiving and transmitting, and 
selected by pushing the VFO switch. The receive and 
transmit frequency will be controlled by the "VFO B”, 
displayed on the frequency display, and stored in the 
"B" memory. 

Switching from one VFO to the other VFO does not clear 
the first VFO. the frequency, operating mode and HAM/ 
GENE mode are retairted In the VFO's memory. 

FOR EXAMPLE: 

If 14.257MHz and USB are set with the "VFO A", then 
the VFO switch is pushed to select the "VFO B”, the 
frequency display will show VFO B''s frequency and mode, 
but 14.257MHz and USB are still stored in the VFO A's 
memory. 

Pushing the VFO switch again to return the VFO A, 
"14.257,0" and "USB" will displayed, on the frequency 
display. 

Accordingly, if the VFO switch Is pushed again to the VFO 
B, the frequency and mode that were set with the VFO B 
will appear. 
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Pushing the 
VFO switch to 
select the VFO B. 



USB USB CW RTTY AM FM 



“I n r I c 

!• u J J 



Pushing the 
VFO switch again to 
return the VFO A. 



A VFO a LSB USB CW RTTY AM FM 



t 1 1 D C “f n 

t I. L J t- U 



This allows you to set a certain frequency with one VFO, 
work up and down the band with the other VFO, and 
periodically check the set frequency simply by switching 
between VFO "A" and "B". 

It also allows you to search for a clear frequency with one 
VFO, while keeping your operating frequency on the other 
VFO. When you have found a clear frequency, switch back 
to your operating frequency, inform the station you are in 
contact with of the new frequency, and switch back. It's 
that simple! 

3-1-8 DUPLEX (SPLIT) SWITCH 

The DUPLEX (SPLIT) switch changes the relationship of 
the two VFO's. Each push turns the function ON and 
OFF alternately. 

When the function is OFF, one VFO is for both receive and 
transmit. When the function is ON, and one VFO is for 
receive and the other VFO is for transmit. So that this will 
allow you to operate on split receive/transmit frequencies. 



Transmitting 
(VFO B) 




Each VFO stores operating mode too. If different mode is 
stored in each VFO, a crossmode QSO can be possible as 
well. 



Receiving 
(VFO A, FM) 
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3-1-9 TRANSFERRING VFO FREQUENCY 

The VFO EQUALIZING switch allows either VFO's to be 
brought to the exact frequency of the other VFO without 
turning the tuning control, and the operating mode. 

FOR EXAMPLE: 

When VFO A is 14.257MHz and USB, and VFO B is 
29.670MHz and FM, pushing the VFO switch to select 
VFO A, then the VFO EQUALIZING switch, VFO B's 
frequency and operating mode become the same as VFO A's 
(14.257MHz and USB). Now the VFO A's frequency is 
memorized in the VFO B, and you can operate anywhere 
with VFO A or B. When you want to return to the pre- 
vious frequency (14.257MHz), switch back to the other 
VFO. To reverse this (A the same as B), select VFO B 
first, then the VFO EQUALIZING switch. 



FOR EXAMPLE: 

Set VFO A to 7.057MHz and VFO B to 7.255MHz. Push vFO A 

the VFO switch to return VFO A then the DUPLEX (displayed) 

(SPLIT) switch to ON. 7.057MHz will be shown on the 
display during receive (VFO A) and 7.255MHz during 
transmit (VFO B). You are now receiving on 7.057MHz VFO B 
and transmitting on 7.255MHz. Pushing the VFO switch to (hidden) 
reverse the above. 
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Pushing the VFO 
EQUALIZING switch 
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3-2 MEMORY CHANNEL OPERATION 



VFO A 
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3-1-10 RIT (RECEIVE INCREMENTAL TUNING) 

By using the RIT circuit, you can shift the receive fre- 
quency il.OKHz either side of the transmit frequency with- 
out moving the transmit frequency itself. Therefore, when 
you get a call slightly off frequency, or when the other 
station's frequency has been drifted, you can tune in the 
frequency without disturbing the transmitting frequency. 
By pushing the RIT switch the RIT circuit is turned ON 
and the RIT Indicator is lit. 

The receive frequency can be shifted with the INCRE- 
MENTAL TUNING Control knob. 

When the Control knob is in the "0" position, the trans- 
mitting and receiving frequencies are the same. 

Rotating the control to the (+) side raises the receiving 
frequency, and rotating to the (— ) side lowers the frequency. 
To turn OFF the RIT function, again push and release the 
RIT switch and the RIT Indicator will go OFF. When the 
RIT circuit is OFF, the transmit and receive frequencies are 
the same regardless of the setting of the control knob. 

NOTE: The RIT circuit is operational when the frequency 
is locked with the dial lock switch. The frequency 
shifted by turning the INCREMENTAL TUNING 
control is not indicated on the frequency display. 
When the transmitting and receiving frequencies 
differ by more than I.OKHz, use "A" and "B" 
VFOs. 

3-1-11 XIT (XMITTER INCREMENTAL TUNING) 

You can shift the transmit frequency tl.OKHz on either 
side of the receive frequency without moving the receive 
frequency the same function as the RIT by using the XIT 
circuit. 

By pushing the XIT switch, the XIT circuit is turned ON 
and the XIT Indicator is lit. 

The transmit frequency can be shifted with the INCRE- 
MENTAL TUNING Control. 

NOTE: When both the RIT and XIT switches are pushed, 
the receive frequency and transmit frequency 
become the same frequency, and it can be shifted 
to either side from the displayed frequency by the 
INCREMENTAL TUNING control. 



3-2-1 MEMORY CHANNEL SELECTION 

When the power switch is turned ON, the set initially 
operates with the VFO A. By pushing the VFO/MEMORY 
switch, the set is switched into the MEMORY CHANNEL 
MODE and a frequency, mode and HAM/GENE mode 
which have been stored in a memory channel are displayed 
on the frequency display. In addition, the letter "M" is 
also displayed to indicate the set is in the MEMORY 
CHANNEL MODE. The desired memory channel can be 
selected by the MEMORY CHANNEL switch. 

FOR EXAMPLE: 

When "14.271MHz" and USB are memorized in VFO A, 
and "29.625MHz" and "FM" are in MEMORY CHANNEL 
1, by pushing the power switch ON, the frequency display 
shows "14.271.0", "USB" and "VFO A". 

By setting the MEMORY CHANNEL switch at "1", then 
pushing the VFO/MEMORY switch, the display will show 
"29.625.0" and "FM", and the letter "M" on the fre- 
quency display. 



When the power 
is turned ON. 
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By turning the MEMORY CHANNEL switch, memory 
channels can be selected, and the respective frequency, 
mode and HAM/GENE mode are displayed on the display. 

When you select a memory channel that has never been 
stored any frequency, the frequency display does not show 
any frequency. However, the set works with the frequency 
and mode of the memory channel (or VFO), which was 
previously displayed. 

FOR EXAMPLE: 

When "7.012MHz" and "CW" are memorized in memory 
channel 2, and no frequency is in channel 3, by setting 
the MEMORY CHANNEL switch at "2", the frequency 
display will show "7.012.0" and "CW". 
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By turning the MEMORY CHANNEL SWITCH clockwise 
furthermore, the memory channel number will change to 
"3", but the channel has never memorized any frequency, 
thus the display shows "CW" only. However, the set 
works with the frequency and mode of channel 2, i.e., 
"7.012MHz" and "CW". 

In the MEMORY CHANNEL MODE, by turning the 
TUNING CONTROL, the OPERATING FREQUENCY 
displayed on the frequency display can be changed. This is 
very convenient for tuning a slightly off frequency or to 
change the operating frequency, or to rewrite the memo- 
rized frequency in the selected memory channel. 



2. Select a memory channel to be memorized by turning 
the MEMORY CHANNEL switch. For example, select 
it at memory channel 10. 

3. To check the contents in the memory channel, push the 
VFO/MEMORY switch, and the contents are displayed 
on the frequency display. If you don't like to rewrite 
these contents, select another memory channel which 
has contents erasable or no memorized frequency. 

(When no frequency has been memorized, no figure is 
displayed at the frequency position.) After checking, 
push the VFO/MEMORY switch again to return to the 
VFO. 



FOR EXAMPLE: 

Now you are operating on 14.271MHz and USB with 
memory channel 7. If you want to change this frequency, 
turn the TUNING CONTROL clockwise to increase the 
frequency and counterclockwise to decrease one, the same 
as a VFO. 

To tune to "14.295MHz", turn the TUNING CONTROL 
clockwise to obtain the desired frequency "14.295.0" 
on the display. 
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If you wish to rewrite the memorized frequency in the 
selected channel (at this time, "7") to this frequency 
("14.295.0"), push the MEMORY WRITE button, and the 
operating frequency "14.295MHz" and mode "USB" are 
memorized into the memory channel 7. 

To change the operating memory channel, turn the 
MEMORY CHANNEL switch. 

3-2-2 MEMORY-WRITE (PROGRAMMING THE 
MEMORY CHANNELS) 

Any operating frequency, mode and HAM/GENE mode can 
be memorized into a memory channel. 

1. Set the operating frequency, mode and HAM/GENE 
mode to desired ones by a VFO. For example, set them 
for "15.725MHz", "AM" and "GENE" by using VFO 
B. 



4. One push of the MEMORY WRITE button erases the 
previous memorized contents (if any) and memorizes 
the displayed frequency, mode and HAM/GENE mode 
into the selected memory channel (at this time channel 
10 ). 

5. Memorize other desired frequencies into memory 
channels in the same manner. Memory channel 1 and 2 
are used also for the PROGRAMMED SCAN. For 
PROGRAMMED SCAN operation, refer to "SCANNING 
OPERATION. 

3-3 TUNING BY UP/DOWN BUTTONS ON 
THE MICROPHONE 

3-3-1 FREQUENCY CONTROL 

With each push of the UP or DN (down) button on the 
supplied microphone, IC-HM12, the operating frequency is 
changed one increment up or down respectively. In the 
same way, by depressing the button continuously, the 
operating frequency is changed up or down the same as 
turning the TUNING CONTROL. The tuning rate is accord- 
ing to the setting of the TUNING RATE switch. 




This function is effective both in the VFO mode and in 
the MEMORY CHANNEL mode. 

3-3-2 BAND SELECTING 

In the VFO mode, when the BAND SELECT FUNCTION 
switch is pushed in, by depressing the UP or DN (down) 
button on the microphone continuously, the operating 
band is changed up or down respectively every one second. 
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3-4 SCANNING OPERATION 

The IC-745 provides various scanning operations. Please 
read the following instructions carefully to fully enjoy the 
IC-745's many capabilities. 



desire. Pushing the SCAN START/STOP button starts 
the scan from the high edge (14.300MHz) to the low 
edge (14.200MHz). The scanning frequency increments 
depend on the TUNING RATE switch setting. 



3-4-1 MEMORY SCAN 

This is used to scan all programmed memory channels 
continuously. 

1 . Program your desired frequencies into memory channels. 

2. Select a memory channel programmed with a frequency. 
(The scan cannot start from a blank channel.) 

3. Depress the SCAN START/STOP button, and the fre- 
quency starts scanning the programmed frequencies in 
the memory channels from the highest channel to lowest. 
At this time, the scan skips blank channels, if any. 

4. If the SQUELCH is engaged, the scan stops when the 
squelch is opened and receives a signal. This restarts 
after passing a specified time. 

To stop scanning without opening the squelch, depress 
the SCAN START/STOP button. Depress it again to 
restart the scanning. 

3-4-2 PROGRAMMED SCAN 

This is to scan between two desired frequencies, which are 
memorized in the memory channels "1" and "2". 

CAUTION The programmed scan does not start when the 
contents of memory channels 1 and 2, and 
frequency display differ from which are 
described below. 

1. The same operation mode (HAM BAND 
or GENERAL COVERAGE mode) should 
be stored into memory channels 1 and 2. 
To start the scan, the set should be in the 
same operation mode as the memory 
channels. 

2. Stored frequencies in memory channels 1 
and 2 should be in the same band, if the 
HAM BAND mode is stored in both memory 
channels 1 and 2. To start the scan, the set 
should be in the HAM BAND mode and in 
the same band as the memory channels. 

1. Memorize the frequencies of the high and low edges of 
the desired scanning range into the memory channels 1 
and 2. Regardless of which channel the higher frequency 
is memorized in, the scan starts from the high edge of 
the range. 

For example, 14.200MHz is in the memory channel 1 
and 14.300MHz in the channel 2. 

2. Place the unit in the VFO MODE and select operation 
mode the same as the channels 1 and 2, and a VFO you 



3. When the scanning frequency reaches the low edge 
(14.200MHz), it automatically returns to the high edge 
(14.300MHz) and continues scanning down to provide 
endless scanning operation. 





Seen resi»rts| ^ 


Turning Tuning Control 


/" (Frequency (umps to the high edge) 


Scan stops 
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4. While the SQUELCH is engaged, the squelch opens when 
a signal is received and will stop the scanning automati- 
cally on the frequency, and the signal can be monitored. 
After approximately 10 seconds, the scan restarts from 
the frequency the scan stopped at, continuing to the low 
edge. If the RECEIVE indicator is lit because the 
SQUELCH is not engaged, the scan does not stop at any 
signals. 

5. Depressing the SCAN START/STOP button while the 
scan is operating or during the 10 seconds of monitoring, 
clears the scanning operation and the VFO goes back to 
normal operation. 

6. By turning the set into the transmit mode, or rotating 
the TUNING CONTROL, or pushing the VFO switch, 
VFO/MEMORY switch, or the MODE SELECT switch 
the scan stops and clears. 



7. When the operating frequency is higher than the high 
edge (14.300MHz) and the SCAN START/STOP button 
is pushed, the scan starts from the operating frequency 
and scan down to the low edge, but it will return to the 
memorized high edge frequency (14.300MHz) and 
continue the scanning to the low edge. If the operating 
frequency is below the low edge frequency (14.200MHz), 
the scan frequency jumpes to the high edge frequency 
(14.300MHz) and starts from the high edge. 
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3-5 SSB OPERATION 



NOTE: The auto-stop functions with SSB or CW signals, 
but the scan does not always stop at the exact 
carrier frequency. When the scan stops on a signal, 
tune into the signal for better reception by push- 
ing a MODE switch for the proper mode {If dif- 
ferent^ and by rotating the TUNING CONTROL. 

3 4-3 RESUMING SCAN 

All scan modes are provided with the resume scan function. 
When the scan has been stopped by the auto-stop function, 
the scan will restart after passing a specified time labout 
10 seconds). 




This function can be turned OFF by the switch (SI) in 
the MATRIX unit shown in the photo below, When this 
function is turned OFF, the scan function is cleared when a 
signal is received, and the operating frequency is locked on 
the frequency. 




3-4-4 SCAN SPEED 

The scanning speed of any scan mode can be adjusted by 
the SCAN SPEED CONTROL (R14) located in the LOGIC 
unit as shown in the photo. Rotating the control clockwise 
makes the scanning speed faster. 




3-5-1 RECEIVING 

After connecting an antenna, microphone, etc., set knobs 
and switches as follows. 



POWER SWITCH 


OFF (OUT) 


T/R SWITCH 


RECEIVE (DOWN) 


VOX SWITCH 


OFF (OUT) 


NOISE BLANKER (NB) 




SWITCH 


OFF 


NB LEVEL CONTROL 


Completely Counterclockwise 


AGC CONTROL 


Center (12 o'clock) position 


PREAMP SWITCH 


OFF (OUT) 


TUNING RATE SWITCH 


OFF (OUT) 


AF GAIN CONTROL 


Completely Counterclockwise 


RE GAIN CONTROL 


Completely Clockwise 


SQUELCH CONTROL 


Completely Counterclockwise 


TONE CONTROL 


Center (12 o'clock) position 


P.B. SHIFT CONTROL 


Center position 


BAND SELECT FUNCTION 


SWITCH 


OFF (OUT) 


RIT SWITCH 


OFF 


X1T SWITCH 


OFF 


DUPLEX (SPLIT) SWITCH OFF (OUT) 


D)AL LOCK SWITCH 


OFF (OUT) 


VFQ/MEMORY SWITCH 


OFF (OUT) 


PBT SWITCH 


IF SHIFT (OUT) 


FILTER SWITCH 


OFF (OUT) 



NOTCH FILTER SWITCH OFF (OUT) 

The other controls are unrelated to receiving and need not 
be set at this time. 

Now push the POWER switch in. The meter lamp will be 
illuminated, after a few seconds, a frequency, mode and 
HAM/GENE mode memonied in the VFO A will be shown 
on the frequency display. 

In SSB operation there is both a USB (upper side band) 
and an LSB (lower side band). In the HAM bands, LSB is 
usually used on the 1.8, 3.5 and 7MHz bands^ while USB is 
usually used on the lOMHz band and above. The IC-745 
selects the normally used sideband according to the band in 
which you are operating. 

If you wish to operate with the opposite sideband, push rhe 
MODE SELECT switch so that the opposite sideband can 
be selected. 

When you wish to operate on another band than the dis' 
played one (if the desired band Is not a HAM band, push 
the HAM/GENERAL switch so that the GENERAL 
COVERAGE INDICATOR is illuminated.), push the BAND 
SELECT FUNCTION switch in, then turn the TUNING 
CONTROL so that the desired band is displayed. 
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Slowly turn the AF GAIN control clockwise to a comfor- 
table level. Rotate the tuning knob until a signal is received. 
The meter needle will move according to the signal strength, 
so tune for the highest possible meter reading and the 
clearest audio. If you cannot get a clear signal, you may be 
receiving in the opposite sideband. If so, change the mode 
to the proper sideband. 

Adjust the RF GAIN control and TONE control for com- 
fortable reception. 

If squelch operation is required to cut out noise when no 
signal is received, turn the SQUELCH control clockwise 
until the noise from the speaker stops and leave it just 
below this threshold. 

For tuning, memory channel operation and scanning opera- 
tion, please refer to 3 - 1 HOW TO TUNE, 3 - 2 MEMORY 
CHANNEL OPERATION and 3 - 4 SCANNING OPERA- 
TION. 

3-5-2 NB (NOISE BLANKER) 

Set the NB (noise blanker) switch in the NOR position 
when there is pulse type noise, such as ignition noise from 
automobile motors, and turn the NB LEVEL control 
clockwise so that noise will be suppressed and even weak 
signals will be received comfortably. 

When the NB switch is set in the WIDE position, the 
noise blanker will effectively work for "woodpecker's 
noise", however, if the receiving signal is too strong, the 
noise blanker may work with the receiving signal itself, and 
some distortion may cause in the receiving audio or keying 
form. At this time, set the N.B. Switch in the NOR posi- 
tion, or turn the NB switch OFF. 

3-5-3 AGC (AUTOMATIC GAIN CONTROL) 

The IC-745 has a fast attack/slow release AGC system 
which holds the peak voltage of rectified IF signals from the 
IF amp circuit for a certain period. Therefore, during the 
pauses in normal speech of the received signal, uncomforta- 
ble noise will not be heard. The meter indicates the peak 
value for a certain period, facilitating reading of the meter 
"S" function. 

For normal SSB reception, turn the AGC control clockwise 
to the SLOW position. Turn the AGC control counter- 
clockwise to the FAST position, when tuning or receiving 
signals with short interval fading. When in the FAST 
position, the time constant is shortened. 

When this control is set at the OFF position, the AGC 
circuit is turned OFF, and the S-meter does not work even 
if a signal is received. However the RF GAIN control is still 
active and the needle of the meter moves depending on the 
control position. 

3-5-4 PREAMP SWITCH 

Turn the PREAMP Switch ON (in) when receiving weak 



signals. In the ON position, an RF preamplifier is inserted 
into the receiving antenna circuit, increasing sensitivity and 
giving easy reception. 

3-5-5 PASS-BAND SHIFT CONTROL 

Pass-Band Shift Control is a system in the receive mode to 
shift the pass-band of the IF upper or lower side continu- 
ously. This is very effective in reducing interference from 
nearby signals. 

To use the Pass-Band (IF) Shift system, set the PBT switch 
in the IF (out) position and slide the control toward right 
or left side. The center position is the normal pass-band 
condition. 

For example, while receiving in the LSB mode, if you get 
interference from a lower frequency (interfering signals are 
high pitched tones), shift the pass-band by sliding the P.B. 
SHIFT control to the left side. When the interfering signals 
are low-pitched tones, they are from a high frequency, 
and you should shift the pass-band by sliding the P.B. 
SHIFT control to the right side. 

When receiving in the USB mode, the pass-band is shifted 
in the opposite manner. Interference from a higher fre- 
quency will be high-pitched tones, and the P.B. SHIFT 
control should be slid to the right side. Interference from 
a lower frequency will be low-pitched tones and the P.B. 
SHIFT control is slid to the left side. 

This control can also be used for audio tone adjustment, so 
it may be set for the most comfortable reception. 



Receiving LSB signal 






-F 



When P.B. SHIFT control 
is slid to the left side. 




BFO frequency 



-Receiving signal 
• Interference 
-Interfering signal 



Pass band is shifted 
and interfering signal 
goes out of the pass band. 



Receiving LSB signal 




When P.B. SHIFT control 
is slid to the right side. 



L Interfering signal 
-BFO frequency 
I '-Interference 
^Receiving signal 




Pass band is shifted 
and interfering signal 
goes out of the pass band. 



When the PBT switch is set in the PBT (in) position, the 
Pass-Band Shift system will be changed to the Pass-Band 
Tuning system. 



The Pass-Band Tuning (PBT) is a system in the receive mode 
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to narrow the bandwidth (selectivity) of the frequencies 
that will pass through the crystal filter electronically from 
either the upper or lower side continuously by up to 800Hz. 
This is very effective in reducing interference from nearby 
signals. 

To use the PBT system, slide the control the same as the 
Pass-Band Shift system. 

The center position is the widest position and is equivalent 
to the normal SSB band width. 



or when the PTT (push to talk) switch on the microphone 
is depressed, the TRANSMIT Indicator is illuminated. By 
speaking into the microphone, the meter needle will move 
according to the strength of your voice and SSB signals will 
be transmitted. Set the MIC GAIN control so that the 
meter needle stays well within the ALC zone at voice 
peaks. If you wish to increase the output power, turn the 
RF POWER Control clockwise and adjust to obtain the 
desired RF output power of between 10 watts and 100 
watts (approximately). 



Receiving LSB signal 



When P.B. SHIFT control Change to the receive mode by moving the T/R switch to 

is slid to the left side. receive, or release the microphone PTT switch. 




LBFO frequency 
-Receiving signal 
- 1 nterf erence 
-Interfering signal 




Pass band is narrowed 
and interfering signal 
goes out of the pass band. 



3-5-9 HOW TO USE THE SPEECH PROCESSOR 

The IC-745 has a low distortion RF stage speech processor 
which enables greater talk power and better results in DX 
operation. Follow the steps below for use of the Speech 
Processor: 

MIC GAIN CONTROL CENTER (12 o'clock) position 



Receiving LSB signal When P.B. SHIFT control 



is slid to the right side. 




3-5-6 FILTER SWITCH 

This switch selects the combination of the internal filters. 
When an optional filter is installed, this function will be 
more effective. Select and install the optional filter(s) to 
suit your favorite mode(s). 



RF POWER CONTROL Fully Counterclockwise 
COMP SWITCH ON 

METER SWITCH RF 

Switch to transmit and turn the RF POWER CONTROL 
clockwise while speaking into the microphone until you 
obtain the desired RF "PEAK" output power of between 
10 watts and 100 watts (approximately). 

Turn the METER SWITCH at the COMP position, then 
adjust the MIC GAIN CONTROL to a point where the 
meter needle swings between lOdB and 20dB on the COMP 
scale. 



3-5-7 NOTCH FILTER 

This circuit notches a frequency in the IF pass-band, so 
this is effective to reduce interference such as a beat-tone 
signal. 



The Speech Processor should be turned OFF or MIC GAIN 
CONTROL carefully set for minimum compression for all 
communication other than DX operation for a very natural 
voice quality. 



To use this function, push the NOTCH FILTER switch ON 
and slide the NOTCH FILTER control so that the inter- 
ference is reduced. 

3-5-8 TRANSMITTING 

Before transmitting, listen in the receive mode to make sure 
your transmission will not interfere with other communi- 
cations. If possible, use a dummy load for adjustment 
instead of an antenna. Set knobs and switches as follows. 

MIC GAIN CENTER (12 o'clock) position 

RF POWER CONTROL Fully Counterclockwise 
METER SWITCH ALC 

Other knobs and switches are left in the same positions as 
for receiving. When the T/R switch is moved to transmit. 



3-5-10 HOW TO USE THE VOX CIRCUIT 

The IC-745 has a built-in VOX (voice operated relay) which 
allows automatic T/R switching by voice signals into the 
microphone. For VOX use, set the knobs and switch as 
follows: 

VOX GAIN CONTROL 

Fully Counterclockwise 
VOX DELAY CONTROL 
Fully Clockwise 

ANTI VOX CONTROL (on the top) 

Fully Counterclockwise 

Push the VOX switch on the front panel to the ON (in) 
position. Leaving the T/R switch in the RECEIVE position 
and without pushing the PTT switch, turn the VOX GAIN 
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control clockwise while speaking into the microphone. At 
a certain point, the T/R switching circuit will be activated 
by your voice. This is the proper position for the VOX 
GAIN control. Set the VOX GAIN control at a level which 
provides for T/R switching at your normal voice level. 
Transmit-release time (the time delay before the set auto- 
matically returns to receive when you stop talking) is 
controlled by the VOX DELAY control. Turning the con- 
trol counterclockwise makes the time shorter. Set it at a 
position which is comfortable and which allows for short 
pauses in normal speech. 

Adjust the ANTI VOX control so that the VOX circuit is 
not activated by sounds from the speaker by turning the 
control clockwise while receiving a signal. 

3-5-11 MONITOR 

The transmitting IF signals can be monitored in the SSB 
mode. So you can check the quality of the transmitting 
signals and conditions of the speech processor and so on. 

To use this function, turn the MONITOR switch on the top 
cover ON and adjust the AF GAIN control to a comfortable 
audio level. At this time, use headphones to prevent 
howling which will be caused by picking up sounds from 
the speaker. 

3-6 CW OPERATION 

3-6-1 RECEIVING 

For CW reception, set the operating mode for CW by 
pushing the MODE SELECT switch. 

Other switches and knobs are set the same as for SSB 
reception. 

In addition to the crystal band-pass filter. Narrow filters are 
optional for this unit. When the FILTER Switch is set at 
the ON (in) position, this filter is activated and the total 
selectivity of CW reception is improved. With these filters, 
internal noise is reduced for comfortable CW reception and 
an improved signal to noise ratio (S/N). 

Also, use the Noise Blanker, AGC switch and/or PREAMP 
Switch depending on the receiving conditions, the same as 
SSB reception. 

3-6-2 TRANSMITTING 

Insert the keyer plug into the KEY Jack on the rear panel 
of the unit, and set knobs and switches as follows: 

RF POWER CONTROL Fully counterclockwise 

METER SWITCH RF 

VOX GAIN/KEYER SPEED 
CONTROL OFF 

Other knobs and switches are set the same as for CW 
reception. 



By setting the T/R switch to TRANSMIT, the TRANSMIT 
indicator is lit and shows that you are ready for CW trans- 
mission. When you key the keyer, the meter needle moves 
and your CW signal is transmitted. To increase the trans- 
mitting power, turn the RF POWER Control clockwise to 
adjust while watching the meter needle on the Po scale for 
the desired output power. 

When the optional keyer unit is installed, connect an iambic 
paddle with the supplied 3-P key plug to the KEY jack on 
the rear panel. 

Then adjust keying speed by turning the VOX GAIN/ 
KEYER SPEED CONTROL clockwise for your favorite 
keying speed. 

The other procedures are the same when using a hand 
keyer or an external electronic keyer. 

3-6-3 CW SIDE-TONE (MONITOR) 

When keying the side-tone oscillator is activated and an 
800Hz tone will be heard. The loudness of the tone is 
controlled by the CW MON I Control located under the 
top cover. Rotating the control clockwise will increase 
the loudness. This tone is also audible in the receive mode 
and can be used for code practice, adjustment of the keyer, 
etc. 

3-6-4 SEMI BREAK-IN OPERATION 

The IC-745 has Semi Break-In CW capability when using 
the VOX function. When keying, the unit is automatically 
set in the transmit mode. After keying, it is returned to the 
receive mode, also automatically, after a given transmit- 
release delay time constant. Leave the T/R switch in the 
RECEIVE position, and set the VOX switch in the ON (IN) 
position. 

The transmit release delay time constant is set by adjusting 
the VOX DELAY Control. Turning the VOX DELAY 
Control clockwise will make the transmit release time 
longer. Set it for your own keying speed. 

3-7 RTTY OPERATION 

For RTTY operation, a teletypewriter (or an equivalent) 
and a demodulator (terminal unit) which is operational 
with audio input are required. Any demodulator with 
2125/2295HZ filters (narrow, 170Hz shift) can be used 
with the IC-745. 



When a highspeed relay is used. 
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When a level converter is u»d. 




3-7-1 RECEIVING 

Audio signals for the demodulator can be supplied from Pin 
4 of the ACC socket on the rear panel, or from the PHONES 
jack on the front panel. The level of the audio signals from 
Pin 4 of the ACC socket does not vary by turning the AF 
GAIN Control, and the level is about 300mVp-p maximum. 

Set the operating mode for RTTY, by pushing the MODE 
SELECT switch. The other controls are the same as those 
for SSB reception. When tuning a RTTY signal, set the 
TUNING RATE switch OFF (out) position, and tune to 
get audio signals of 2125Hz for MARK and 2295Hz for 
SPACE. (Use the tuning indicator of the terminal unit 
for easy tuning.) Also adjust the P.B. Tune control for 
clear reception. 

When an optional CW narrow filter is installed, by setting 
the FILTER switch ON, the narrow filter is activated and 
the total selectivity of the RTTY reception fs improved 
(250Hz or 500Hz/-6dB) the same as the CW mode. 

If you wish to receive RTTY signals which have wider shift 
such as 425Hz and 850Hz shifts, prepare a demodulator 
suits for the shift and turn OFF the FILTER switch. 

3-7-2 TRANSMITTING 

For keying of the Frequency Shift Keying (FSK) circuit 
insert a high speed relay's coil into the loop current circuit 
of the teletypewriter, and connect the relay contacts to 
Pins, 8 and 9 of the ACC Socket on the rear panel. The 
relay contacts make during the Space and break during the 
Mark, as shown in the drawing. Fine adjustment of the 
MARK and SPACE frequencies can be done by adjusting 
the coil cores in the MAIN unit. 

When a level converter for TTL level signals is used, connect 
the output of the converter to Pins 8 (ground) and 9 of the 
ACC Socket, apply High level (5V) signals for the Mark, 
and Low (OV) for the Space. 

When using an AFSK generator that has 2125Hz for Mark 
and 2295Hz for Space, connect the output signals for the 
AFSK to the Mic connector on the front panel and set the 
Mode to LSB. (See Other Operations chapter.) Doing this, 
you can use the VOX operation available in this mode, and 
receive/transmit changeover is very easy. 




If you wish to transmit continuously 10 minutes or more, 
reduce the output power to less than 70% of the full powgr, 
by rotating the RF POWER control on the front panel. 



3-8 AM OPERATION (RECEIVE ONLY) 

Set the operating mode for AM by pushing the MODE 
SELECT switch. The other controls are the same as those 
for SSB reception, except the PASS BAND TUNING. The 
Pass Band Tuning control does not work in this mode. 

By pushing the FILTER switch, a better selectivity (the 
same as for SSB) will be provided. 

When tuning an AM signal, tune for maximum signal 
strength as indicated on the meter. 

NOTE: In this mode, the set does not transmit on any 
band. 

3-9 FM OPERATION (OPTION) 

3-9-1 RECEIVING 

Set the operating mode for FM, by pushing the MODE 
SELECT switch. The other controls are the same as those 
for SSB reception, however, the Pass Band Shift (Tune) 
control. Notch Filter, Noise Blanker and AGC circuits do 
not work in this mode. 

When tuning an FM signal, tune for maximum signal 
strength as indicated on the meter and the clearest audio. 

3-9-2 TRANSMITTING 

Transmitting FM signals is essentially the same as SSB 
transmission. 

Set knobs and switches the same as for SSB operation. 
However the speech processor can not be used on this 
mode. 

When transmitting the FM signals, the meter (in RF posi- 
tion) will indicate the carrier power, but the meter needle 
does not move according to your voice such as SSB trans- 
mitting. 

NOTE: Most countries may not allow to use the FM mode 
on HF HAM band except 28MHz. 
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3-10 GENERAL COVERAGE RECEIVER 

In this mode, the set does not transmit on any frequency, 
even if the frequency is on the HAM band. 

Set knobs and switches as follows. 



POWER SWITCH 


OFF (OUT) 


T/R SWITCH 


RECEIVE (DOWN) 


VOX SWITCH 


OFF (OUT) 


NOISE BLANKER (NB) 




SWITCH 


OFF 


NB LEVEL CONTROL 


Completely Counterclockwise 


AGC CONTROL 


Center (12 o'clock) position 


PREAMP SWITCH 


OFF (OUT) 


TUNING RATE SWITCH 


OFF (OUT) 


AF GAIN CONTROL 


Completely Counterclockwise 


RF GAIN CONTROL 


Completely Clockwise 


SQUELCH CONTROL 


Completely Counterclockwise 


TONE CONTROL 


Center (12 o'clock) position 


P.B. SHIFT CONTROL 


Center position 


BAND SELECT 




FUNCTION SWITCH 


OFF (OUT) 


RIT SWITCH 


OFF 


XIT SWITCH 


OFF 


DUPLEX (SPLIT) 




SWITCH 


OFF (OUT) 


DIAL LOCK SWITCH 


OFF (OUT) 


VFO/MEMORY SWITCH 


OFF (OUT) 


PBT SWITCH 


IF SHIFT (OUT) 


FILTER SWITCH 


OFF (OUT) 


NOTCH FILTER SWITCH 




OFF (OUT) 



The other controls are unrelated and need not be set for 
this operation. 

Now push the POWER switch in. The meter lamp will be 
illuminated and after a few seconds a frequency, mode and 
HAM/GENERAL mode memorized in the VFO A will be 
shown on the frequency display. 

If the operation mode is in the HAM band mode (The 
GENERAL COVERAGE indicator is not illuminated.), 
push the HAM/GENERAL COVER SELECT switch, and 
the indicator will be illuminated and the set will work in 
the GENERAL COVERAGE mode. 

In SSB operation there are both a USB (upper side band) 
and an LSB (lower side band). 

The desired mode can be selected by pushing the MODE 
SELECT switch. 

The selected mode does not change on the entire band. 
For example, LSB has been selected on 8MHz band then 
the operating band is changed to 10MHz band or above, the 
operating mode, "LSB", will be kept. 

When you wish to operate on a band (MHz range) other 
than the initialized band (MHz range), push the BAND 



SELECT FUNCTION switch, then turn the TUNING CON- 
TROL to select the band (MHz range) you wish to operate. 
Slowly turn the AF GAIN control clockwise to a com- 
fortable level. After releasing the BAND SELECT FUNC- 
TION switch, rotate the TUNING CONTROL until a signal 
is received. 

The meter needle will move according to the signal strength, 
so tune for the highest possible meter reading and the 
clearest audio. 

Refer to 3 - 5 - 2 ~ 7 for other functions, 3 - 6 - 1 for CW 
reception, 3 - 7 - 1 for RTTY reception, 3 - 8 for AM recep- 
tion and 3 - 9 - 1 for FM reception. 

3-11 OTHER OPERATIONS 

3-11-1 VSWR READING 

The IC-745 has a built-in VSWR meter for checking an- 
tenna matching in order to avoid problems caused by 
VSWR. Set the METER SELECT switch to the SET 
position. Set the operating mode to RTTY, and turn the 
TRANSMIT/RECEIVE switch to TRANSMIT. 

Adjust the RF POWER control so that the meter needle 
points to "SET" on the meter scale. Set the METER 
SELECT switch to the SWR position. With the switch in 
the SWR position, SWR reading can be seen on the meter. 
Although this unit is built to handle VSWR of up to 2:1, it 
is recommended that the antenna(s) be adjusted for the 
lowest possible VSWR. After taking the reading, return the 
switch to the other position. ALSO BE SURE THAT THE 
ANTENNA IMPEDANCE IS 50 OHMS OR THERE MAY 
NOT BE ANY OUTPUT. OTHERWISE THERE WILL BE 
DAMAGE to THE TRANSCEIVER. 

The final transistors used in the IC-745 are of good design 
and are protected to a reasonable extent by circuits 
incorporated in the set. These devices can be expected to 
have an indefinite lifetime since there are no cathodes to 
burn out. Under some conditions, however, they can be 
abused beyond tolerance and may have to be replaced. 

When in doubt about antenna systems, use the lowest 
power setting possible to achieve meaningful readings. Use 
a good tuner or transmatch when necessary. Always use 
caution and exercise judgement when testing RF power 
generators. 

3-11-2 WWV RECEPTION 

To receive WWV (or other standard frequency station), set 
the operating band to 10MHz in the HAM band or 
GENERAL COVER mode, and the MODE to any mode. 
Tune to 10.000.0MHz on the frequency display. 

Since the IC-745 has a General Coverage receiver built-in, 
any frequency's WWV can be received. Merely set to the 
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GENERAL COVERAGE mode and tune to the desired 
frequency. 

The WWV signal can be used for alignment of a frequency 
counter, marker oscillator, or the frequency display. 

3-11-3 SIMPLE FREQUENCY ALIGNMENT 

A very accurate frequency counter is necessary to align the 
frequency of the IC-745. However, the frequency can be 
aligned simply by receiving the WWV signal. 

1. Set the frequency display to 10.000.0MHz and be sure 
that you are receiving the WWV signal. 

2. Set the operating mode to CW. An 800Hz beat can be 
heard. 

3. Short the KEY Jack on the rear panel so that the CW 
side-tone also becomes audible. 

4. Adjust the CALIBRATOR Control, located on the top 
cover, so that the two tones are of the same pitch (in 
zero beat). If the tones are difficult to adjust because of 
a difference in their strengths, adjust the CW side-tone 
level with the CW MONI control, located on the MAIN 
unit (under the top cover), until the strengths are the 
same. 

When the optional marker unit, IC-EX241 is installed, 
operating frequency can be calibrated each 25KHz or 
lOOKHz on the all bands. 

WHEN ALIGNING THE FREQUENCY, DO NOT PUT 
THE UNIT IN THE TRANSMIT MODE. 

Be sure the T/R switch is in the RECEIVE position, the 
VOX switch is OFF, and that you do not touch the PTT 
switch on the microphone. 

3-11-4 RECEIVE ANTENNA TERMINALS 

The RECEIVE ANT IN jack is connected to the input 
terminal of the receiving section, and the RECEIVE ANT 
OUT jack is connected to the antenna connector through 
the internal T/R antenna switching circuit. 

These two jacks are normally jumpered with a cable, but 
can be used for: 

1. A receiving preamplifier. 

2. A separate receiver. 

3. Separate receiver and transmitter antennas. 

If you wish to use a receiver preamplifier, connect it bet- 
ween the receiver input and antenna output terminals. 

If a separate receiver is used, connect it to the receiver 
antenna output terminal. For a separate receive antenna 
connect it to the receiver input terminal. 

3-11-5 TRANSVERTER CONNECTION 

When a transverter control signal (+8V) is applied to Pin 11 
of the ACCESSORY socket, the TRANSVERTER terminal 



can be used for a VHF/UHF transverter INPUT/OUTPUT 
terminal. 

The transverter's input/output frequency and signal level 
should be as follows; 

• Transverter INPUT/OUTPUT Frequency 

28~30MHz 

• Input/Output Level 

Transmit (Output) : Max. 150mV across a 50 ohm 
load 

Receive (Input) : 1/tV forS/N lOdB 

3-11-6 LINEAR AMPLIFIER CONNECTION 

The jacks on the rear panel marked "ALC" and "SEND" 
are a relay built-in for keying a linear amplifier, and the 
input for ALC from the linear amplifier. For linear ampli- 
fier hookup the SEND jack is for an internal relay and the 
ALC jack is for ALC input. 

I Cable connections for a linear amplifier 

I ANTENNA 






o 


o 








RF OUT 


RF IN 






0 


0 






ALCO 


O— 


»>| 


oo 


CH 












3Si> 






5 "B 




SENDO 






OO 
















H 








Linear Amplifier 








IC-745 



The optional linear amplifier IC-2KLand automatic antenna 
tuner IC-AT100/AT500 can be connected to the IC-745 
with their accessory cables as same as other ICOM HF 
transceivers. Refer to their instruction manuals for detail. 




The IC-745 puts out the band control voltage to change 
operating band automatically for external equipment such 
as linear amplifier and antenna tuner. The voltage is put 
out from Pin 13 of the accessory socket. 



Band Control Voltage Chart 



BAND (MHz) 


Band Control Voltage 


1.8 


7.0 ~ 8.0V 


3.5 


6.0 ~ 6.5V 


7 


5.0 ~ 5.5V 


14 


4.0 ~ 4.5V 


18-21 


3.0 ~ 2.5V 


24-28 


2.0 ~ 2.5V 




0 ~ 1.2V 
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3-11-7 COOLING FAN 

The rear of the PA unit is designed to provide for adequate 
cooling, but with 200 Watts input the final stage produces 
quite a bit of heat, and its temperature may rise during 
prolonged transmissions. The fan is connected to a tem- 
perature monitoring circuit which monitors the temperature 
of the final stage. The fan operates as follows: 

1 . The fan does not operate both in the receive and trans- 
mit modes. 

2. When the temperature rises to a point (50°C) detected 
by the monitor curcuit the fan will operate during both 
transmit and receive to provide additional cooling. 

3. If the temperature rises to a danger limit (90°C) the fan 
will run much more rapidly. At this time the output 
power is reduced to 50 Watts. Investigate the cause of 
overheating i.e. antenna mismatch, etc. and correct the 
cause of the overheating before starting to transmit again. 



3-11-9 CAUTIONS 

As the unit has already been closely adjusted with highly 
sophisticated measuring instruments, never tamper with the 
turnable resistors, coils, trimmers, etc. 

C-MOS is used in the Logic unit as well as the PLL. C-MOS 
ICs are very susceptible to excessive static charges and over 
current and care must be used when handling them. There- 
fore, avoid touching the Logic unit and the nearby circuitry 
unless absolutely necessary. When it is necessary to check 
the circuitry, observe the following points. 

Ground all measuring instruments, the soldering iron, and 
other tools. Do not connect or disconnect the C-MOS 1C 
from its socket, or solder it when the power is on. Do not 
apply voltage of less than —0.5 or more than +5 Volts to 
the input terminals of the 1C. DO NOT MEASURE WITH 
AN OHMMETER. 



3-11-8 ACCESSORY (ACC) SOCKET 

Various functions are available through the accessory socket 
such as modulation output, receiver output, T/R change- 
over, and so forth. The table below shows those terminals. 



ACC SOCKET CONNECTIONS 



© 0® ®@0 

^ 0 ®® ©®@ 
00 ® ®@@ 



Outside view 



PIN No. 


FUNCTION 


1. 


Output from the discriminator circuit. 
(When optional FM unit is installed). 


2. 


13.8 Volt DC in conjunction with the power 
switch operation. 


3. 


Connected to Push-to-talk, T/R change-over 
switch. When grounded, the set operates in 
the transmit mode. 


4. 


Output from the receive detector stage. Fixed 
output regardless of AF output or AF gain. 


5. 


Output from Transmitter MIC amplifier stage. 
(Input for MIC gain control stage.) 


6. 


8 Volt DC is available when transmitting, 
(relay can not be directly actuated. Max. 
5mA). 


7. 


Input for external ALC voltage. 


8. 


Ground 


9. 


Input for RTTY keying (MARK: HIGH level, 
SPACE: LOW level). 


10 . 


NC (No Connection) 


11. 


Input for TRANSVERTER control. When 8 
Volt DC is applied, the set can operate with a 
transverter. 


12 . 


Output reference voltage for band switching. 


13. 


Output for external band switching. 


14.-24. 


NC 
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SECTION 4 CIRCUIT DESCRIPTION 



4-1 RECEIVER CIRCUITS 

4-1-1 RF SECTION (RF Unit) 

Receiving signals of 100 - lOOOKHz and 1.6 - 30MHz from 
the separated antenna connectors are fed to the RF unit 
through the connector unit, 

Receiving signal of 1.6 - 30MHz passes a high-pass filter, 
consisting of L87, L88 and Cl 77 - Cl 81 , which attenuates 
strong radio signals on the middle wave BC band, and then 
goes to one of the nine band-pass filters for various fre- 
quency ranges. 

When the PREAMP switch on the front panel is on, the 
emitter of Q14 is grounded to turn on RL1, and an RF 
preamplifier of Q1 1 and Q12 is turned on. 

When a transverter is in use, TRV8V is supplied to the base 
of Q15 and the base of Q14 is grounded to turn off RL1. 
The gain of this preamplifier is more than 8dB and the in- 
tercept point is -H26dBm. 

D35 is turned on by the bias voltages R8V and TRV8V 
through D38 and D39. In the transmit mode, Q10 is turned 
on to improve the isolation from transmit RF output signals. 

A signal on 100 - 1600KHz is fed to the 20dB attenuator of 
DS1, R72, and R73 to attenuate strong signals from AM 
broadcasting stations. 

Signals of both the frequency ranges are fed through a low- 
pass filter of C34, C35 and LI 5 - LI 7, to the first mixer. 

4-1-2 IF SECTION (RF Unit) 

The received signal is converted to the 70.451 5MHz first IF 
signal in a double-balanced mixer. The first LO output 
signal from the PLL unit is amplified by Q1 to more than 
-(-lOdBm before being applied to the mixer. 

The image rejection ratio and spurious response rejection 
ratio are improved by use of the up-conversion mixer. 

Q4 and Q3 comprise a two-stage first IF amplifier with 
about 20dB gain. The first IF signal is filtered by a mono- 
lithic crystal filter FI1 and FI2 (70M15B) to improve the 
second image characteristics by removing strong signals in 
the same band, and then fed to the second mixer. 

The second LO signal (61.44MHz) from the PLL unit is fed 
to the second mixer to convert the receiving signal to the 
9.01 15MHz second IF signal, which is fed through the noise 
blanker gate to J5 of the IF unit. 

(a) Noise Blanker Circuit (RF Unit) 

The output signal from the second mixer through D4 and 
C48 is amplified by Q9 and IC6, and rectified by D7. When 
the output voltage exceeds 0.6V RMS, the AGC voltage is 
supplied to Pin 3 of IC3 through Q7 and Q8. The AGC 
attack time constant is determined by R34 and C65 when 
the NB switch on the front panel is at WIDE and by R35 
and C65 at NORMAL. The release time constant is deter- 
mined by R32, R33, R35 and C65. 

The output signal from D7 is also supplied to Pin 2 of IC5. 
When a pulse noise is received, ICS outputs a high-level 
signal to drive Q6 to make R71 to the ground level. 

The source voltage of Q9 is controlled by the NB LEVEL 



control on the front panel to control the gain of the noise 
amplifier. L20 and L21 at the noise blanking gate comprise 
a dual-tuned circuit to suppress the spurious ou^ut from 
the second mixer. 

Receiving signal without noise components passes through 
D8 and D9, which are turned on by R23 - R25, and DIO is 
turned off by a bias voltage. However signal with noises 
passes through DIO, which is turned on by R23, and D8 
and D9 are turned off by a bias voltage. 

The signal through the noise blanking gate is output from 
J5 to the IF unit. 



(b) PBT, IF SHIFT, NOTCH FILTER (IF Unit) 

The second IF signal from J5 of the IF unit passes through 
D19 and the filter selected by the MODE and the PBT/IF 
SHIFT switches on the front panel. 

When the IF SHIFT is selected or when in AM or FM mode, 
the signal passes through FI3 (9M15A ±7.5KHz/— 3dB). 
The filter switching circuit is composed of 013, 014, 
D42 - D45, D47 - D53 and D36. The signal through the 
filter is amplified by 012, of which the secondary coil L9 is 
used for a notch filter circuit. The notch frequency is 
shifted by the voltage change at the cathode of D30 con- 
trolled by the NOTCH FILTER CONTROL on the front 
panel. The frequency variation is 9.0115MHz ±1.52KHz 
and the attenuation is more than 30dB. 

To obtain stable notch operation, the output impedance of 
012 is held high by use of the source follower 01 0, and it 
is supplied to the third mixer IC2. 

The LO signal from 08 to Pin 7 of the mixer IC2 can be 
varied by ±1.5KHz from 9.4665MHz, thus the receiving 
signal from 01 0 is converted to the 455KHz third IF 
signal. The frequency of the converted signal is varied 
according to the frequency shift of the LO signal. The 
signal from 08 is also applied to the BFO, and when the 
LO frequency is varied, the IF SHIFT is effected. 



For example: LSB 9.0115MHz 
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When the bandwidth of the 9MHz filter is wide enough for 
the bandwidth of the 455KHz filter and the SHIFT fre- 
quency, this system functions as a IF shift circuit. 
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9MHz Filter 
Band width 



The total bandwidth is not changed even if 
the 455KHz filter is shifted. 



When the bandwidth of the 9MHz filter is as wide (narrow) 
as that of the 455KHz filter, the total bandwidth becomes 
narrower as the LO frequency is shifted, and the system 
functions as a pass band tuning circuit. 



Normal (when PBT is set When PBT is shifted 

at the center.) to — side. 




Total 
Pass Band 




The receiving signal from IC1 is fed through D28 to a 
455KHz filter, which determines the selectivity, and then 
through an emitter follower Q4, for a low impedance out- 
put, to the MAIN unit through J2. 



4-1-3 AF SECTION (MAIN Unit) 

The 455KHz IF signal from the IF unit is input to J1 of the 
MAIN unit, amplified by IF amplifiers Q1 and Q2, and fed 
to Pin 5 of the double-balanced demodulator IC1. 

The SSB, CW or RTTY signal is demodulated by the BFO 
signal to Pin 7 of IC1. The AM signal is detected by D6 and 
buffered by Q3. 

The detected signal passes through squelch circuit Q10 to 
the AF GAIN control on the front panel, by which the CW 
sidetone and SSB monitor audio levels are also controlled. 

Q10 is turned on when the gate level is high and off when it 
is low. 

The audio signal controlled by the AF GAIN control is 
amplified by Q30 in the CW mode and by Q29 in other 
modes. The output signal from the amplifier is selected by 
D29 and D30 and fed to Pin 1 of the AF power amplifier 
ICS to drive a speaker. Q30 comprising a phase oscillater 
circuit functions as an active filter with the center fre- 
quency of about 800Hz. 

Part of the demodulator output signal is amplified by Q6 
and output to the ACC connector on the rear panel and is 
unaffected by the AF GAIN control. (Impedance; approxi- 
mately 5K ohm, approximately 0.4Vp-p at SSB or AM 30% 
mod.) 



(a) BFO circuit (MAIN Unit) 

The BFO signal is generated by Q14 and XI, X2 or X3, buf- 
fered by Q15, fed to Pin 5 of IC2, where the signal is mixed 
with the PBT LO (9.4665MHz) for the 455KHz (± SHIFT 
frequency) BFO signal. L7 and C57 comprises a low-pass 
filter. 

In the USB mode, D1 1 is turned on by 8V supplied through 
R69, X2 oscillates at 9.0130MHz with C46, and the output 
signal is mixed at IC2 for the 453.5KHz ± PBT SHIFT 
frequency. At this time, DIO and D12 are inversely biased. 
In the LSB mode, D12 is turned on by 8V supplied through 
R73, X3 oscillates at 9.0100MHz with C52, and the output 
signal is mixed at IC2 for the 456.5KHz ± PBT SHIFT 
frequency. At this time, DIO and D1 1 are inversely biased. 
In the RTTY mode, for the space signal transmission, 040 
is turned on, 013 is off, and 012 is on. Thus C42 is 
grounded for XI to oscillate at 9.01167Hz with C42. The 
output frequency of IC2 is 454.82KHz ± PBT SHIFT 
frequency. 

For the mark signal in the RTTY mode and for CW-T mode, 
040 is turned on and 012 is off to turn D9 on by supplying 
8V through R60. Thus, L6 is grounded to shift the oscillat- 
ing frequency of XI to 9.01150MHz. The output fre- 
quency of IC2 is 455.00KHZ ± PBT SHIFT frequency. 

In CW-R, Q13 is on and D12 is off to supply 8V to turn on 
D8 through R59. Thus, L5 is grounded, as well as L6, to 
shift the XI frequency to 9.01070MHz. The IC2 output 
frequency is 455.70KHz ± PBT SHIFT frequency. 

In the RTTY-R mode, Q13 is on and Q12 is off, Q10 is 
turned on by 8V supplied to its base through R58. Thus, 
the frequency of XI is determined by L4, as well as L5 and 
L6, for 9.009375MHz. At this time D8 and D9 are inversely 
biased. The output frequency of IC2 is 457.1 25KHz 
± PBT SHIFT frequency. 

The power supply to Q14, Q15, IC1 and IC2 is controlled 
by Q39 and turned off in the AM or FM mode to turn off 
the BFO and product detecter. 

(b) Squelch Circuit (MAIN Unit) 

The AGC voltage is supplied to Pin 6 of IC6 and the voltage 
controlled by the SQUELCH control on the front panel is 
supplied to Pin 5. IC5 comprises a comparator for the 
voltages at Pins 5 and 6. The output voltage of IC5 turns 
on Q22 and Q21, making the gate level of Q10 high to drive 
the squelch circuit. 



(c) AGC Circuit (MAIN Unit) 

The output signal from Q2 is buffer-amplified by Q5 and 
rectified by D4 and D5. The rectified signal passes through 
the emitter follower Q4 and charges the peak-hold circuit 
of R35 and Cl 22. The delay time constant can be varied 
by adjusting the AGC TIMING control on the front panel. 

In the AM mode, R250 and Cl 23 are connected in parallel 
to prevent the AGC from following the AM modulation 
signals when the AGC is set at FAST. 

The obtained voltage is compared by Q15 and Q16 with the 
voltage set by the RF GAIN control, and then output to 
the MAIN, IF and RF units as the AGC voltage. 
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(d) S-meter 

The AGC voltage is input through R 174 to Pin 2 of ICS for 
inverting amplification, and its output signal is fed through 
the SW-C unit to the meter after the level is adjusted by 
R172 and R171, which are for the S9 level adjustment and 
for the fullscale adjustment. 

4-2 TRANSMITTER CIRCUITS 

4-2-1 AF SECTION (MAIN Unit) 

AF signal from the mic connector is amplified about 30dB 
by ICS, and then fed to the VOX GAIN control and the 
MIC GAIN control. 

For use with a microphone with a built-in amplifier, such as 
the IC-SM5, the gain of the amplifier (ICS) can be reduced 
to approximately 6dB by removing R83. 

The signal through the MIC GAIN control is amplified by 
Q9 and fed to Pin 5 of the balanced modulater IC1, of 
which Pin 7 is for the BFO input and Pin 5 is for the DSB 
output to the IF unit through J4. 

The output is muted by Q7 in the receive mode or in the 
CW or RTTY mode. In CW or RTTY mode, a voltage is 
supplied to Pin 5 of IC1 through R28 and D6. Thus, the 
modulator is unbalanced to output the BFO signal as the 
carrier signal. 

(a) VOX Circuit (MAIN Unit) 

The signal from ICS is adjusted by the VOX GAIN control 
and fed to IC4, from which the output is rectified by D20 
and charges C68. 

A portion of the output signal from the AF power amplifier 
through the ANTI VOX GAIN control is amplified by VOX 
amplifier IC4 (Pins 1, 2 and S) and rectified by D22 and 
charges C70. Approximately 4V is applied to C70 by R102 
and R105, and S.SV to C68 when there is no signal. 

ICS is a comparator to compare the output voltages of the 
VOX and ANTI VOX amplifiers. At no signal, the ANTI 
VOX output voltage becomes higher than that of the VOX, 
and the level of ICS Pin 7 becomes low. While both of the 
signals from the mic and AF amplifier vary, when the 
voltage at Pin 5 (VOX) of ICS becomes higher than that of 
Pin 6 (ANTI VOX), Pin 7 becomes high to turn 017 and 
018 on. When the VOX switch is on, the SEND line is 
grounded for the transmit mode. 

The delay time constant is to be adjusted by the VOX 
DELAY control on the front panel. 

(b) Keying Circuit 

The voltage at Pin 2 of comparater IC8 is higher than that 
of Pin 3 when the CW key is up, and the output voltage at 
Pin 1 is negative. The output is input to the base of 033 to 
set the ALC voltage negative. This operation suppresses the 
carrier signal more than lOOdB. When the key is down. Pin 
2 becomes low and the output from Pin 1 becomes high to 
drive the side tone circuit, to charge C69 to operate the 
break-in circuit, and to set the base of 033 positive. When 
the base of 033 is positive, the ALC voltage immediately 
becomes OV. However, the delay time constant of the ALC 
circuit for the IF and RF stages is set by R72 and C51, and 



provides a proper attack time for CW transmission. 

When the key is up. Pin 1 of IC8 becomes negative to turn 
off 042 to stop the oscillation of the side tone and to stop 
charging C69. The base of 033 becomes negative with 
some delay caused by the discharge of Cl 12. In all modes 
but CW, 031 turns off the ALC keying and prevents the 
ALC from excessive delay caused by high voltage at the 
base of 033. By use of the base voltage of Q33, the voltage 
of Pin 3 of IC7 is kept negative to prevent the ALC meter 
from moving out of the scale when the CW key is up. 

Cl 12 and R192 are to set the time constant, and R 193 is to 
determine the carrier suppression. 

Keying Timing Chart 

KEY DOWN 




8mSec— W-L -+-H — 5mSec 

■I 5m Sec 8mSec — F*-t- 

>11 III 



(c) Ic Meter 

The collector current of the PA transistor 04 and 05 flows 
through R20. A voltage across R20. is fed to pins 5 and 6 
of IC7 on the MAIN unit and inverting amplified. 

The amplified voltage is adjusted its level by R162 and 
R166, and fed to the meter when the METER switch (S11) 
is set at the Ic position. R162 is for meter deflection 
adjustment and R 166 is for APC threshold adjustment. 

(d) RF,SWR Meter 

The forward (FOR) and reflect (REF) voltages detected by 




4-3 




the filter unit are fed to IC9. 

For the RF meter and the SWR set, the forward voltage is 
fed to Pin 2 of IC9 and its output voltage is adjusted by 
R61 of the SW-C unit and fed through S1 1 to the meter. 

For the SWR, the reflect voltage is input to Pin 5 of IC9 
and its output voltage is fed through the SW-C unit and S1 1 
to the meter. 

(e) ALC Meter 

The ALC voltage is fed to Pin 2 of IC7. The amplified out- 
put voltage is adjusted by R201, and supplied to the meter 
through S1 1 on the SW-C unit. 

{f j ALC Circuit (MAIN Unit) 

The forward and reflect voltages detected by LI 5 in the 
filter unit are supplied to J15 on the MAIN unit. 

The forward voltage is compared with the voltage set by the 
RF POWER control on the front panel by IC10 (Pins 5, 6 
and 7), and then fed to the IF and RF units as ALC voltage. 
Both of forward and reflect voltages are input to IC10 (Pins 
1, 2 and 3) to protect the final transistors by refusing the 
RF output power when the VSWR of the antenna load 
exceeds 3 to 1 . A portion of the output for the Ic meter is 
adjusted by R164 and input to Pin 2 of IC2 to control the 
ALC voltage by through the increase of the collecter cur- 
rent of the final transistors. 

When the temperature of the final transistors rises, Q20 is 
turned on by D26 - D28 to control the power control 
voltage. R117 is for HIGH POWER adjustment and R113 
is for LOW POWER. 

4-2-2 IF SECTION 

(a) IF Unit 

The carrier frequency from the MAIN unit varies depending 
on the mode: DSB for LSB, 456.5KHz: DSB for USB, 
453.5KHz; CW, 455KHz; RTTY (mark), 455KHz; and 
RTTY (space), 454.83KHz. 

The DSB signal output from J9 of the IF unit passes 
through D27 and FI1, to remove unwanted side band to 
make SSB signal. 

After going through the emitter follower 04, when the 
COMP switch on the front panel is off, the signal passes 
through D13 to the RF POWER control on the front panel. 
When the COMP switch is on, D13 turns off and D14 turns 
on. The signal is fed to an amplifier 05, then clipped by 
Dll and D12. To remove the distortion in the clipped 
signal, a 9MHz filter is provided before the adjustment of 
the output level by R78 - 1 on the front panel. 

The output signal is mixed with the 9.4665MHz local 
oscillator signal to 9.0115MHz, and fed through D20 to 
FIS when the COMP switch is off and to FI4 when it is on. 
The signal is amplified by Oil and fed to the RF unit 
through J12. At the gate of Oil, the ALC voltage is sup- 
plied, and the attack time constant is determined by R72 
and C51 in the CW mode. 

A receive IF amplifier 012 functions as a monitor amplifier 
during the transmit mode, and feeds the signals to the 
monitor circuit. 

(b) RFUnit 

The signal from the IF unit is passed through D3 to the 



second mixer. 05 is turned on to prevent the IF signal 
from being fed back to the noise blanker gate. 

The input signal to the double-balanced mixer IC2 is mixed 
with the 61.44MHz second LO signal for a 70.451 5MHz 
signal, which passes through a switching diode D1 and a 
dual-tuned filter L2 and L3 to eliminate spurious com- 
ponents, and then fed to a 20dB amplifier 02. 

The output signal from 02 is fed through D12 to the first 
mixer, which converts the signal to the desired frequency. 
The converted signal is fed through a band-pass filter for 
the operation band and D40 to a 20dB amplifier 016, from 
which the approximately -i-13dBm signal is output to the 
PA unit through J1 1. 

The ALC voltage is supplied to the gate of 02, and the ALC 
attack time constant is determined by R78 and C165. 

4-2-3 RF SECTION (PA Unit) 

The RF signal input from the RF unit through PI is ampli- 
fied by the class A amplifier 01. The output from 01 is 
converted to a balanced output by LI and amplified by the 
class AB push-pull amplifier 02 and 03. The negative feed- 
back circuit, consisting of C4, R6, L2, C5, R9 and L3, 
inserted between the collector and the base of 02 and 03, 
prevents the amplification factor from varying for various 
frequencies. 

The idling current of 02 and 03 is controlled by the junc- 
tion voltage of D1. The current is set at about 100mA by 
R27. D1 senses the heat of 03 for temperature compensa- 
tion by 02 and 03. 

The output of 02 and 03 is fed to the impedance-matching 
section L4 and amplified by the class AB push-pull ampli- 
fier 04 and 05 to provide 1 00 watts of output power. 

06 comprises the bias circuit for 04 and 05 using the 
regulated voltage. The idling current is set at about 600mA 
by R23. 

A portion of the output power from 04 and 05 is applied 
to the bases of these transistors through the negative feed- 
back transformer L9 to reduce the variations in the factor 
over the frequency range from 1.9MHz to BOM Hz. R23 is 
provided to adjust the idling current and is set so that the 
current is 600mA. 

The output from 04 and 05 is then fed to L10 for imped- 
ance conversion and output to the filter unit from P2. 
Thermal switches SI and S2 detect the temperature of the 
package of 04 and 05, and control the cooling fan and the 
output power reduction. 

If the temperature increases, S2 is turned on around 50 deg. 
C to make the cooling fan start to rotate. The fan con- 
tinues to rotate even after the mode is switched to the 
receive mode, until the temperature decreases to below 50 
deg. C. 
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When the temperature reaches about 90 deg. C, SI is turned 
on and the fan starts high-speed rotation. At the same time, 
this switch sends a signal to the MAIN unit through R26 to 
reduce the transmit power to 50 watts. 

4-2-4 FILTER UNIT 

The RF output of the PA unit is fed to the FILTER unit to 
eliminate harmonic components. The desired filter is 
selected by R LI - RL14, which are controlled by the signal 
from the LOGIC unit. 

The filtered output signal passes through the SWR detecting 
transformer LI 5 to the antenna connector on the rear panel. 

4-3 PLL UNIT 

This unit controls the local oscillator signal with a fre- 
quency range of 70.55 - 100.45MHz for the first mixer by 
use of two locked loops. 



4-3-1 REFERENCE FREQUENCY OSCILLATOR 
CIRCUIT 

The frequency of the reference frequency oscillator is the 

base of all the frequencies of the signals in the PLL unit so 
that it must be sufficiently stabilized. Therefore, C3, C6 
and C8 are provided for temperature compensation, and the 
regulator output voltage of 8 volts is further stabilized by 
the 5V Zener diode. 

The frequency of the reference frequency oscillator is 
30.72MHz, which is used for the reference signals for the 
main and sub loops, and for the in-loop local oscillator 
signal. 

The division of the divider IC1 and IC201 is set at 1/1024 
so that the signals of 10.24MHz and 5.12MHz are needed 
for each 1C. 

In order to obtain the reference signal (lOKHz) for the 
main loop, IC5 divides the reference frequency oscillator 
signal by three and applies a 10.24MHz signal to IC1. For 
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the sub-loop reference signal (5KHz), IC203 divides the 
output signal of ICS by two and applies a 5.12MHz signal 
to IC201. 

4-3-2 MAIN LOOP 

The main loop forms the PLL loop to provide the 1st LO 
output, and is comprised of the combination of the mixed 
down system and the divider system. 

The VCO output frequency Fv is given as; 

Fv = Flo -t N x Fref 



The output frequency is changed by varying the Flo and 
N. 

The frequency of the reference frequency (Fref) is lOKHz. 
By changing the dividing ratio N of the programmable 
divider, the VCO output frequency is changed in lOKHz 
steps. If a frequency change of less than lOKHz is desired, 
Flo can be altered to change the VCO output frequency. 
Flo can be changed in 10Hz steps over the 9.99KHz band- 
width. Thus, as a whole, the frequency of the PLL can be 
changed in 10Hz steps over the 30MHz bandwidth. 
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(a) PLL 1C 

IC1 (M54929P) is a multi-function 1C containing a phase 
comparator, a programmable divider, a reference frequency 
oscillator circuit, a divider, and a control counter for the 
swallow counter. By using IC1 with IC2 (M54466L, a 
swallow counter), it can perform pulse swallow dividing. 
This combination forms a programmable divider which 
features a large dividing ratio and allows operation even in a 
higher frequency region. Compared to conventional cir- 
cuits, fewer components are required and the combination 
allows the PLL to be locked in steps as small as 10Hz. 

(b) VCO 

The performance of the VCO is very important for PLL 
operation. In order to obtain a high carrier-to-noise ratio 
(C/N) and a stable oscillator output in this radio, therefore, 
four separate VCOs are used, each assigned for a quarter of 
the whole necessary bandwidth. The division of the VCOs 
reduces the burden on one VCO that would otherwise 
provide frequency changes over the entire bandwidth. 

The power supply for the VCOs is doubly regulated as that 
for the reference frequency oscillator. Furthermore, 
coreless coils are used for the oscillator coils in order to 
obtain a high Q as well as immunity from external in- 
duction. 

In addition to these features of the circuit, the care for 
grounding points on the printed pattern board and alloca- 
tion of components, and utilization of the stout shielding 
case allow a high C/N ratio. 



(c) Loop System 

The output of the VCO is divided into two components 
after passing through the buffer amplifier Q22. 

One component is amplified by Q23, and after impedance- 
matching by Q25, output to the RF unit as the 1st LO. 
The output level is about OdBm/SOohm. 

The other component is fed back to the PLL loop through 
the buffer amplifier Q26. A common base amplifier circuit 
providing a high isolation performance is used for the buffer 
amplifier so as to prevent the spurious components from 
feeding back to the 1st LO; the spurious components arise 
from various frequency components in the PLL loop. The 
VCO signal is then mixed with the in-loop LO Flo by IC3 
for heterodyning. The output from the mixer is passed 
through the band-pass filter with a bandwidth about 35 - 
75MHz to eliminate the spurious components. The output 
is then amplified by the cascade amplifier Q16 and 017, 
and input to IC2 to form the PLL. It is noted that a pair of 
diodes DIO and Dll is added to the input of IC2 in order 
to limit excessive input voltages. 

(d) In-Loop LO 

The in-loop LO controls the main loop in 10Hz steps in 
terms of heterodyning the VCO signal. 

The output frequency of the sub loop is too low to use 
(230.00 - 239.99KHz). Therefore, the output is mixed 
with the reference frequency oscillator output by IC4 and 
converted to an appropriate frequency by heterodyning to 
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give the in-loop LO. The heterodyned output is passed 
through the monolithic filter FI1 to eliminate the spurious 
components and fed to IC3 after amplification by Q15. 

(e) Loop Filter and Mute Circuit 

The loop filter of the main loop uses an active filter com- 
posed of Q6 and Q7. The loop filter as well as the VCO is 
important for the performance of the PLL, and it deter- 
mines the lock-up time and the C/N ratio. The lock-uptime 
and the C/N ratio are a conflicting relation to each other. 
That is, if the time constant of the loop filter is determined 
so as to make the lock-up time faster, the C/N ratio will be 
decreased. In order to solve this problem, a variable resistor 
composed of an FET is inserted in the loop filter in the 
PLL. Thus, if the frequency is changed more than a certain 
level at one time the lock-up time becomes faster by 
making the time constant of the loop filter smaller, while 
making the C/N ratio greater by setting the time constant 
larger for normal operation. 

The circuit to change the time constant Q5 is driven by the 
mute signal. Namely, if the mute signal is generated by the 
main loop or the sub loop because the loop is unlocked or 
the frequency is changed more than a certain level at one 
time, the circuit starts operating. 

The mute signal coming from IC1 and IC201 of the main 
loop and the sub loop is processed by Q8 and Q9 to have an 
appropriate voltage and a time constant and is fed to Q5, 
Q13 and Q24. Q13 and Q24 switch the bases of the tran- 
sistors of the output amplifier for the 1st LO and the 2nd 
LO, so as to halt the LO outputs, respectively. 

Because of this switching operation, even if the PLL is 
unlocked or the frequency is changed more than a certain 
level at one time, the system does not transmit/receive a 
frequency other than the desired one and the locking opera- 
tion is completed faster. 



4-3-3 SUBLOOP 

This loop forms the locked loop using the divider to pro- 
vide in-loop LO for the main loop. 

The reference frequency is 5KHz and the VCO can be 
locked within the frequency range of 1 15.00 - 1 19.995MHz. 
The output signal of the 4.995MHz bandwidth with a 5KHz 
resolution is divided into 1/500 by IC204 and IC203 to 
provide an output ranging from 230.00 to 239.99KHz 
li.e., 9.99KHZ bandwidth) in 10Hz steps. This output is 
led to the main loop. 

The VCO output is input to IC202 as well as to IC204, 
passes through the loop filter composed of IC201, and 
controls the VCO to form a PLL. The pulse swallow 
counter composed of the combination of IC201 and IC202, 
as in the main loop, is used in this loop. Therefore, the fre- 
quency can be changed by changing the dividing ratio. The 
same reference frequency as the main loop of 10.24MHz is 
divided by 2 by IC203 and then divided to be 5KHz by 
the divider of 1C201 . 

4-3-4 PLL DATA 

The PLL needs data that set the dividing ratio N of the 
programmable divider. The data is sent from the LOGIC 
unit. The control data to switch the VCO is also sent from 
the LOGIC unit. The data to set the dividing ratio, called 
the N-DATA, is sent dynamically, while the data for the 
VCO is sent statically. 

Since IC1 changes the dividing ratio of the divider, the data 
(1/1024 constant) is also sent. 

(a) How to Derive the N-DATA 

Since there are two locked loops, there are two kinds of 
N-DATA. Even if the output frequencies from the PLL in 
all the modes are the same, the display frequencies are 
different depending on the operating mode. Namely, the 
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same frequency is displayed for CW, RTTY, AM and FM, 
while the LSB frequency is displayed I.BKHz higher and 
the USB frequency I.BKHz lower. 

The method to derive the N-DATA for all modes except 
SSB is shown below. 

Example: 14.0750MHz 

Main Loop 

Ignore the digits equal to or lower than 1 KHz of the dis- 
played frequency and let the obtained frequency be FI, 
then: 

N = FI X 100-1-3950 

Where FI is 14.07 for the case shown above. Thus, we get: 
N = 14.07 X 100 -I- 3950 = 5357 

Sub loop 

Let the frequency shown in the digits equal to or lower 
than 1 KHz of the displayed frequency be F2, then: 

N = F2x 100-1-23000 

Where F2 is 5.00 in the case shown above. Thus, we get: 

N = 5.00 X 100 -I- 23000 = 23500 

Note that the digit for 10Hz is not displayed. 

To get N for other modes, add 1.5KHz to the displayed 
frequency for USB and subtract 1.5KHz from the displayed 
frequecy for LSB, and then follow the steps shown above. 
For the value of N as derived in the above way, the dividing 
ratio of the programmable divider is 1/N. 



4-4 LOGIC UNIT 

The functions of this unit include controlling the frequency, 
processing BPF and LPF signals and mode signals, data out- 
puts for the PLL unit and DISPLAY unit, etc. This unit is 
composed of an 8-bit N-MOS CPU, a 4-bit IK word C MOS 
RAM, a multi-purpose custom 1C, I/O expander IC's, etc. 

4-4-1 CPU 

Functions are assigned to the pins of the CPU as shown 
below. The interrupt pins are assigned to the tuning con- 
trol to which the highest priority is given. The pins where 
no function is assigned are left unconnected. 

Addresses are assigned not only to ROM and RAM, but to 
all the other peripheral devices. 

The CPU's port addressing and its memory maps are shown 
in Figs. 1 and 2. 

4-4-2 CPU INPUT CONTROL CIRCUIT 

A multi-function custom 1C, 40-pin DIL package C MOS 1C, 
is used. (Refer to Fig. 3.) 

(a) An external L and C are connected to Pin 18 and Pin 
1 9 to give about a lOOKHz clock signal. 

(b) ATS of Pin 32 gives a high level if the tuning control is 
rotated faster than a certain speed, which can be set by 
the values of C6 and R7 connected to TC of Pin 21. 
The high level is used as a strobe signal which switches 
the dial-pitch (tuning rate) of the matrix input. 

(c) Ml and M2 at Pin 38 and Pin 37 are used to switch the 
multiplication factors of the input pulses from the 



Fig. 1 CPU Pin Connection 



Fig. 2 CPU Memory Map 
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tuning control. Two hundred pulses per one rotation 
are obtained by 50 pulses x 4 (quadri-speed mode). 



Fig. 3 Custom I/O Control 1C Pin Connection 
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4-4-3 I/O EXPANDER CIRCUIT 

Deco(jing of the data outputs of BPF, PLU VCO and 
MODE, etc. 




OUTPUT DATA TABLE 

1 — — — 
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4-4-4 TIMING OF DISPLAY CIRCUIT 

Data for the eight-digit frequency display and CTS pulse 
signals for the eight indicators are supplied to the display 
drive IC5 in the DISPLAY unit. T7 of IC5 is not used. 

The display data are sent only when the operation fre- 
quency or memory channel is changed or when any opera- 
tion related to the display is performed. 

DISPLAY DATA Timing Chart 



200/i 



RESET pulse is put out only when the power is turned on. 



4 )- 



FSO 

FS3 




* CTL pulse intervals are measured with 4MHz clock. 



4-4-5 THE N-DATA OF PLL 

Since the PLL uses the double loop construction, two N- 
DATA of high and low are sent from the LOGIC unit to the 
PLL unit. 

The lines HA-HD, and LA-LD of the data lines are switched 
by the gates of IC17 and IC18. The lines are shared by 
signals for the PLL, the DISPLAY, the BPF, etc. Therefore, 
this switching prevents the VCOs of the PLL unit from 
introducing noise when the lines are not used for the data 
of the PLL. 



High and Low N-DATA Table 



High N-DATA 
xIOM, xlM, xIOOK, xlOK 


Low N-DATA 
x1, xIOOHz, xIOHz 


Disp. freq. 


N-DATA 


Disp. freq. 


N-DATA 


0.10MHz 


3960 


OHz 


23150 


0.11MHz 


3961 


10Hz 


23151 


0.12MHz 


3962 


20Hz 


23152 


0.13MHz 


3963 


50Hz 


23155 


0.14MHz 


3964 


100Hz 
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0.15MHz 
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23250 


1MHz 
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2KHz 
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10MHz 
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3KHz 
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20MHz 
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5KHz 

9.99KHZ 
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24149 



* Display frequency is shown when mode is AM. 



N-DATA Output Timing Chart 
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No.1 


No.2 
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* CPS pulse intervals are measured with 4MHz clock. 



4-4-6 MATRIX UNIT 

This unit is composed of the matrix board, the MATRIX 
SWITCH board, and the MODE SWITCH board. It, pro- 
cesses the front panel matrix input and the data of RIT/ 
XIT. 



1. YO ^ DB4 (SCAN) 

Matrix to start and stop the scan operation. When the 
SCAN switch (S23) is pushed, one pulse signal is input to 
this matrix to start and.stop the scan operation repeatedly. 
Two types of scanning operations. Memory Scan and Pro- 
grammed Scan, are available. 
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MATRIX TABLE 
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2. Y1 DB4 (VFO A/B) 

Matrix to select VFO A or VFO B by the VFO switch 
(S22). 

3. Y1 ^ DB5 (MEMORY READ) 

Matrix to select VFO or Memory Channel mode by the 
VFO/M EMORY switch (S26). 

4. Y1 ^ DB6 (HAM/GENERAL) 

Matrix to select the HAM band mode or general coverage 
mode by the HAM/GENERAL COVER SELECT switch 
(S6). 

5. Y2 ^ DB4 (VFO A=B) 

Matrix to equalize the frequencies of VFO A and VFO B by 
the VFO EQUALIZING switch (S21). 

When VFO A is in use, the frequency of VFO A is stored in 
VFO B, and vise versa. 



6. Y2 DB6 (DISP^MEMO) 

Matrix to write the frequency, mode, and HAM/GENE by 
the MEMORY WRITE button (S5). 

7. Y4 DBO (LSB) 

8. Y4 ^ DB1 (USB) 

9. Y4 ^ DB2 (AM) 

10. Y4 ^ DB3 (CW) 

11. Y4 ^ DB4 (RTTY) 

12. Y4 -> DB6 (FM) 

Matrix to select the operation mode by the MODE SELECT 
switch (S7). The mode is switched in the following order 
each time the switch is pushed. 



4-11 




LSB— USB— CW— RTTY— AM— FM 

1 I 

The mode is set by IC2, which has six buffers with an 
INHIBIT input. By pushing S7, Pin 1 (AIN) becomes low 
and set to high level Pin 2 through Pin 7 (INT6) in order. 
When the Y4 signal is input to Pin 9 (BIN), the same phase 
signal is output from Pin 15 to 10 (OUT1-6) to drive the 
mode indicator LED through the matrix of Y4 to DBO- 
DB6. 

In HAM band mode, USB is automatically selected for USB 
operation above 10MHz, and LSB is selected below 9MHz. 
In SSB mode, only the display frequency is shifted higher 
by 1.5KHz in LSB and lower by 1.5KHz in USB without 
changing the value of N in the PLL circuit. 

13. Y5 DB0-DB4 (Memory Channel) 

Matrix to select a memory channel by the MEMORY 
CHANNEL switch (S14). 



Y7 ^ DATA 


STEPS and BAND 
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50Hz 
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1kHz 
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BAND 



17. Y9 ^ DBO (SCAN CLOCK) 

Matrix for the scan control, formed by 04, IC7b, and R14, 
to control the programmed scan, memory scan, etc. 

18. Y9 ^ DB5andDB7(10sec. SET/TIMER SCAN) 

Matrix for the scan stop by the Squelch operation. SI is 
to select the complete stop or resume scan after 1 0-seconds. 
This function is available both in the Programmed scan and 
Memory scan. 

The scanning speed can be adjusted by R14 in the LOGIC 
unit. 



MEMORY CHANNEL SELECT DATA TABLE 




14. Y7 DB2 (SQL) 

Matrix to input one pulse when the squelch is closed, and 
to control the scanning operation. 

15. Y7 ^ DB3 (SPLIT/DUPLEX) 

Matrix for split or duplex operation using VFO A and B 
by the DUPLEX (SPLIT) switch. This operation is pro- 
vided by Q2 and 03. 

16. Y7 -> DB4-DB7 (DIAL PITCH 1-4) 

Matrix to set the frequency step by the TS and BAND 
switches. The band switch has priority. 
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(2kHz/1 rotation) 




HAM: 


OFF 


By faster rotation 
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8CH 

/I rotation 


8 BAND 
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ON 


1 kHz steps 
(200kHz/1 rotation) 
100Hz and lower digits 
will be cleared as "0". 


GENE.: 
8MHz 
/I rotaion 



4-5 OTHER CIRCUITS 

4-5-1 SECOND LOCAL OSCILLATOR (2nd LO Unit) 

The 2nd LO unit generates the 2nd local oscillator signal 
for the 2nd mixer in the MAIN unit. The frequency calibra- 
tion and the RIT/XIT controls are performed by changing 
the oscillator frequency. 

01 oscillates at 10.245MHz with XI, tripled by LI and L2, 
doubled by 03, and fed to a band-pass filter of L3 - LI 5, 
eliminating spurious signals. 

A varactor diode D3 is connected to XI and the oscillation 
frequency is controlled by adjusting the voltage across D3 
for the calibration and RIT/XIT controls. 

The control voltage to D3 is supplied through D1 from the 
RIT/XIT control on the front panel when the RIT/XIT is 
on, and through D2 from a voltage divider of R1, R2, and 
R3. 

A mute switch Q2 is turned on, by the mute signal from the 
PLL unit, to stop the 2nd LO output. 

4-5-2 DISPLAY UNIT 

This unit consists of the display tube DS15, drivers of IC5, 
Q10, and Oil, and a DC-DC converter of T1 and Q9. 

The DC-DC converter supplies —14V and heater voltage to 
the display tube, and — 5V for the other circuits. 

The input signal is fed through J13 of the LOGIC unit to 
IC5 and drives the display tube to light dynamically. IC5 
contains such functions as input data latch, clock oscillator, 
data memory, segment decoders, etc. 01 0 drives the 
decimal point with the T-signals from IC5 and the segment 
signals. 
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SECTION 5 BLOCK DIAGRAM 
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SECTfON 6 INSIDE VIEWS 



6-1 TOP VIEW 



■ R84 {PBT Frequency Adjust) 
R15S (Monitor Level ControJ) 






Band-Pa&s 

Filters 



RL2 [Preamp ON/0 
RL1 {Transverter R 
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SECTION 7 OPTIONS INSTALLATION 



The following tools are needed for the installation of the 
options: 

Philips Screwdriver 
Screwdriver 
Solder 

De-soldering braid 

Before performing any work on The set, make sure that the 
power cord is detached from the transceiver. 

Remove the lop and bottom covers by unscrewing the six 
screws each on the top and bottom, and the three screws on 
each side, while taking care not to damage the irternat 
speaker, and unplug its connector. 




h 



7-1 INSTALLATION OF OPTIONAL FILTER 



Diagonal cutters 
Soldering Iron (40W) 
Soldering tool 




After optional filters are installed, the PBT switch, FILTER 
switch and PASS-BAND SHIFT control function as follows: 



1 . When the set is in SSB mode. 
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7-1-1 OPTIONAL FILTERS PREPARED 2. When a CW narrow filter is installed. 

We have prepared various optional filters as follows. tThis can be used in RTTY modej 
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The IC-745 has three positions for installing optional filters. 
The position is for 9MHz filter, one of FL-45 and 
FL B4, the "E" position for a 4&5KHz filter, FL 44A 
(replacing the original ceramic filter with thisL and the "F" 
position for a 455KHi filter, one of FL-52A and FL-53A, 
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* When FL-52A or FL-53A is instaHed, If only FL 45or 
FL-54 is installed, the set does not work, 

** When both 9MHz and 455KHz filters are installed, the 
PBT is effective and the bandwidth will be varied from 
500Hz {or 250Hz) to almost 0. If both filters are not 
installed, the set does not work^ 
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3. When the set is in AM mode. 
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7 - 1 - 2 INSTALLATION OF FL-44A 

{Replacing the original ceramic filter by FL-WA) 

1. Unscrew the five screws retaining the IF unit board 
shown in the photo. Then turn the board over to the 
front side so that the foil side of the board can be seen. 

2. Remove the solder from the ceramic filter sub^board on 
the IF unit board shown in the photo below, using a 
de-soldering braid, then remove the sub-board. 

3. Insert the FL-44A to the position where the ceramic 
filter was installed (shown in the photo below) and 
retain it by using the two supplied nuts, then solder its 
terminal pins. 

4. Replace the IF unit board, and top and bottom covers, 

5. No adjustment is required for operation. 




7-1-3 INSTALLATION OF FL-52A/FL’53A 

1. Unscrew the five screws retaining the IF unit board 
shown in the photo above. Then turn the board over to 
the front side so that the foil side of the board can be 
seen. 



3. In the CW or RTTY mode, the FL-52A or FL-53A is 
selected when the FILTER switch on the front panel is 
pushed in. and the filter gives 500Hz/— 6dB or 250Hz/ 
— 6dB pass^band for both the CW and RTTY modes, 

4. When the PBT function is desired, install FL-45 or 
FL-54, If FL-45 or FL-54 is not installed, the set does 
not work when the PBT switch and FILTER switch are 
pushed in, 

7-1-4 INSTALLATION OF FL-45/FL-54 

1. Unscrew the five screws retaining the IF unit board 
shown in the photo. Then turn the board over to the 
front side so that the foil side of the board can be seen. 

2. The location for the filter is shown in the photo. The 
holes for mounting the legs and the leads of the filter are 
predrilied. Be sure to orient the filter so that the label 
on the top of the unit is facing the same direction as the 
other filter already mounted in the set. Insert the filter 
flush with the board, bend the leads and legs flush with 
the opposite side of the board and solder them in. Trim 
the leads even with the solder points. This completes 
the installation. Replace the IF Unit, and the screws. 




Inilatl FL-45 
or FL-&4 he-rc, 



3., The installed filter gives PBT function only when 
FL-52A or FL-53A is installed. If FL-52Aor FL-53A is 
Installed alone, the set does not work when the PBT 
switch and FILTER switch are pushed In, 



7-2 MARKER UNIT IC-EX241 

This unit generates marker signals to calibrate IC-745's 
operation frequency. The marker generator puts out 
accurate lOOKHz or 25KHz signals on the entire band, and 
gives easy and accurate frequency calibration. 

7-2-1 ASSEMBLY PROCEDURE 
1. Install this unit in the position as shown in the illustra- 
tion, using the attached screws. 



2. Insert the FL-52A or FL-53A to the position where is 
shown as "OPTION FILTER" for FL 52A and FL-53A, 
and retain it by using the two supplied nuts then solder 
its terminal pins. 



2. Plug P9 (3 pins) of the set to J1 of this unit. 
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3. Plug PI (2 pins) of this unit to J12 of the RF unit. 

4. Replace the speaker cord connector, and top and bottom 
covers. 

J12 




7-2-2 CALIBRATION OF THE MARKER 

1. Set the MODE in the CW and BAND on the 10MHz 
band. 



2. Unplug P3 (2 pins with a coaxial cable) which is 
plugged into J12 of the IF unit, and then plug it into 
J4 of this unit. 

3. Plug P33 (3 pins with a shielded wire and red wire) 
from the IF unit, into J1 of this unit. 

4. Plug P34 (7 pins with a shielded wire, red, orange, 
yellow, green, and purple wires) from the front panel, 
into J2 of this unit. 

5. Plug P37 (3 pins with brown, blue and yellow wires) 
from the front panel, into J3 of this unit. 

6. Plug PI (2 pins with a coaxial cable) of this unit, into, 
J12 of the IF unit. 

7. Plug P2 (3 pins with a coaxial cable and green wire) of 
this unit into J8 of the IF unit. 



2. The FREQUENCY DISPLAY will show "10.050.0". 
Turn the TUNING CONTROL knob to tune to WWV 
(or other standard frequency station) on 10.000.0MHz, 
and a 800Hz beat tone will be heard. Set the TUNING 
RATE switch in OFF position for fine tuning. 

3. Set the MARKER Switch on the top cover in the "100K" 
or "25K" and adjust the MARKER CALIBRATION 
CONTROL on the top cover, so that the two tones are 
of the same pitch (in zero beat). 

7-2-3 CALIBRATION OF THE TRANSCEIVER 

1. Set the MODE in the CW. Tune to the lower band edge 
of the band you want to calibrate, as an example, 
" 21 . 000 . 0 ". 

2. Ground the KEY jack on the rear panel so that the CW 
side-tone becomes audible. (Don't transmit.) 

3. Set the MARKER switch in the "100K" or "25K", and 
adjust the FREQUENCY SET CONTROL of the set so 
that the two tones are of the same pitch (in zero beat). 

4. The frequency calibration is sufficient on a frequency on 
the same band. 

7-3 FM UNIT IC-EX242 

This unit has a 9.0115MHz FM generator, 3rd IF amplifier, 
and FM detector circuits that will upgrade the IC-745 to a 
complete all-mode transceiver. The unit provides a clear, 
powerful FM signal, and interference-free steady reception 
for 29MHz FM and/or a VHF/UHF transverter. 

7-3-1 ASSEMBLY PROCEDURE 

1. Install this unit into the position shown in the illustra- 
tion, using the attached screws. 



8. Plug P3 (2 pins with a shielded wire) of this unit, into 
J5 of the MAIN unit. 

9. Replace the speaker cord connector, and top and 
bottom covers. 

10. No adjustment is required, and the unit provides a 
complete FM operation. 




7-3-2 OPERATION 

Refer to page 3 - 12 for the FM operations. When you 
would like to use a discriminator-meter, connect a zero- 
centered meter {±50^lA - 100/uA) across Pin 1 and Pin 8 
(ground) of the ACCESSORY socket on the rear panel of 
the set. 

ACC socket Zero-centered meter 




* Insert a trimmer resistor if the meter swings too much. 
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7-4 ELECTRONIC KEYER UNIT IC-EX243 

This unit provides automatic keying function with an 
iambic paddle. This unit is built with a single CMOS 1C. 
Features designed into this 1C include contact debouncing, 
RF immunity, self-completing character generation, dot 
memory and weight control. 

The keying speed can be changed between 5 - 45 wpm by 
the VOX GAIN/KEYER SPEED CONTROL on the front 
panel of the set. 

7-4-1 ASSEMBLY PROCEDURE 

1. Install this unit into the position shown in the illustra- 
tion using the attached screws. 

2. Plug P30 which is presently inserted to J24 of the MAIN 
unit, into J1 of this unit. 



3. Plug P53 which is presently inserted to J23 of the MAIN 
unit, into J2 of this unit. 




4. Connect an iambic paddle with a 3-p 1/4 inch key plug 
as shown in the following illustration. 



DOT 




1 

1 




) 

■o m 




f 




DASH 





5. Plug the key plug to the KEY JACK on the rear panel. 



6. Check the operation of the keyer. If you would like to 
increase the weight (to alter the dot-space ratio), turn 
the weight control on this unit clockwise for your 
favorite position. 

7. Replace the speaker cord connector, and top and bottom 
covers. 

7-4-2 OPERATION 

Turn the VOX GAIN/KEYER SPEED CONTROL click on. 



and adjust keying speed by turning the control further 
clockwise for the most comfortable speed for you. 

When you don't wish to use the keyer, turn the VOX 
GAIN/KEYER SPEED CONTROL completely counter- 
clockwise and click off. Then connect a hand key to the 
KEY JACK on the rear panel. 



7-5 BUILT-IN POWER SUPPLY UNIT 
IC-PS35 

7-5-1 SPECIFICATIONS 

Number of Semiconductors 
Transistor 5 

1C 2 

Diode 4 

Input Voltage 

110/220V AC (50/60HZ) 

Allowable Voltage Fluctuation 
±10% of input voltage 
(suitable line voltage) 

Input Capacity 

550V A (at 20 A load) 

Output Voltage 

13.8V DC Negative ground 
Max. Load Current 

20A (10 mins ON/10 mins OFF) 

Dimentions 

194(W) X 50(H) X 186(D) mm 



Weight 

Approx. 2.3kg 
Kit Included 

Main Unit 1 

Insulation Spacer 1 

Power Socket Unit 1 

AC Power Cord 1 

Spare Fuses 2 

Installation Screws 6 

Insulation Washers 6 



7-5-2 PREPARATION 

Before performing any work on the set, make sure that the 
power cord is unplugged from the transceiver. 

Remove the top and bottom covers by unscrewing the six 
screws each on the top and bottom, and the three screws 
on each side, while taking care not to damage the internal 
speaker, and unplug its connector. 

7-5-3 ASSEMBLY PROCEDURE 

1 Turn the transceiver upside down. Remove the "PLATE 
(A)" attached to the rear panel by unscrewing four 
screws. These screws will be used later. 

2 Attach the main unit (power supply) to the bottom 
cover with supplied screws and insulation washers. At 
this time, insert the insulation spacer between the main 
unit and the bottom cover. 
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Main Unit 



3 Pass the DC pow&r cable attached to Pi through the hole 
of AC power socket plate as shown in the illustra* 
tion, then insert the bushing into the hole. 

Attach the AC power socket plate to the position which 
was attached the PLATE (A) before, by using the screws 
described in 1, so that the AC power socket is toward 
the bottom of the set. 



5 Connect the internal speaker connector and replace the 
bottom and top covers of the set. 

Plug PI of the power supply unit to the DC Power 
Socket of the set. 

7-5-4 OPERATION 

1. Connect the DC output plug, PI, of this unit into the 
transceiver DC power Socket securely. At this time, 
make sure that: 

A. The power switch on the transceiver Is OF F. 

B. The T/R switch is in the RECEIVE position. 

C. The PTT switch on the microphone is not depressed. 

D. The VOX switch is in the OFF position, 

2 . Connect the supplied AC power cord into the AC power 
socket (newly installed} on the rear pane! of the tran- 
sceiver. 

Then connect the AC power plug into an AC power 
outlet. 



Power Socket Unit 





AC Power Socket 
Plate 





3. By turning the transceiver power switch ON, this unit 
will be turned ON and supply a DC 13,8V to the tran- 
sceiver. 

7-5-5 CAUTION 

1, Ground the GROUND TERMINAL of the set with as 
short a wire as possible to prevent electrical shock, TVt, 
BCI and other problems, 

2 , This unit stops the output voltage with a protection 
circuit, when output voltage is shorted or consumed load 
current exceeds 25A. When the output voltage is 
stopped, turn the power switch of the transceiver OFF 
and remove the cause of the problem. 

3, If the fuse blows^ replace it with a lOA (at 1 1 7V} or 5A 
(at 240V) fuse after checking the cause of the problem. 
Use a Philips (+) screwdriver to open the holder. The 
outside ring of the holder cannot be rotated. 



4 Pass the connector, P2', from the power socket unit to 
the inner chassis through the hole of the rear chassis. 
Then connect it with the connector, P2. from the main 
unit of the power supply. 
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7-6 OTHER OPTIONS 



In 11‘on 




AC POWER SUPPLY 
13.8V 20A 




1 



IC-5MB 

ELECTRET CONDENSER TYPE 
DESK MICROPHONE 




tC-MBnS 

MOBILE MOUNTING 
BRACKET 




AC SYSTEM POWER SUPPLY 
I3.av 25A 



I 

I 




iC-SPS 

EXTERNAL SPEAKER 




SM-S 



IC-HPI 



ELECTRET CONDENSER TYPE 
DESK MICROPHONE 
[2' LI WE SELECTABLE) 



HEADPHONES 




I 




IC*SKL 



ATTENDANT POWER SUPPLY 
FOR IC-2KL 



500W SOLID-STATE 
LINEAR AMPLIFIER 




IC-AT-IDO 

noow) 

IC-AT500 

{500W) 

AUTOMATIC 
ANTENNA TUNER 
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SECTION 8 MECHANICAL PARTS AND DISASSEMBLY 






FRONT PANEL PARTS 1 



LED HOLDER A (42158) 



FRONT DIECASTING (20144) 



AGC TIMING CONTROL KNOB N-56A (42037) 
AGC TIMING CONTROL K1221 101G-5N1 212-1 MA 

NB LEVEL CONTROL KNOB N-56A (42037)— 
NB LEVEL CONTROL K121 BOOOME-1 KB 



NB SWITCH KNOB N-56A (42037) 

NB SWITCH SRU1023 

VOX DELAY CONTROL KNOB N-56A (42037) 

VOX DELAY CONTROL K1 21 BOOOME-1 MB 

VOX GAIN CONTROL KNOB N-56A (42037) 

VOX GAIN CONTROL K1221 101 E-5N1 21 2-10KB-500KC 

MEMORY CHANNEL SWITCH KNOB N-42 (41857) 
MEMORY CHANNEL SWITCH SRS101G 



TUNING CONTROL KNOB N-60 (42222) 
ROTARY ENCODER LA24007 
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SWITCH PANEL (30304) 



LED HOLDER B (42159) 



IF SHIFT/PBT CONTROL KNOB N-48 (41939) 

IF SHIFT/PBT CONTROL S2011G503-1 0KB 

NOTCH FILTER CONTROL KNOB N-48 (41939) 

NTCH FILTER CONTROL S2011G503-10KB 

INCREMENTAL TUNING CONTROL KNOB N-47 (41939) 

INCREMENTAL TUNING CONTROL K121B0006E-10KB 

METER SWITCH KNOB N-43 (41933) 

METER SWITCH SBU1026 

MIC GAIN CONTROL KNOB N-45 (41935) RF POWER CONTROL KNOB N-69 (42393) 
MIC/POWER CONTROL K12C20003-10KB-1KB-10KB 

SQL CONTROL KNOB N-45 (41935) TONE CONTROL KNOB N-69 (42393) 

SQL/TONE CONTROL K12C1000J-1 OKA-1 0KB x 2 



AF GAIN CONTROL KNOB N-45 (41935) RF GAIN CONTROL KNOB N-69 (42393) 
AF/RF GAIN CONTROL K1 2B6000M-10KA x 2 



FRONT PANEL PARTS 2 



o 
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IF/MAIN UNIT SIDE CONNECTOR CONNECTIONS 
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LOGIC/PLL UNIT SIDE CONNECTOR CONNECTIONS 




WIRING HARNESS 



To MAIN To MATRIX To MAIN To DISPLAY 
BOARD BOARD DIAL BOARD 
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FRONT PANEL CONNECTOR CONNECTIONS 



I 

o 

I- 




m 

CQ o 

cc 

> CO 
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SW (A) BOARD FIXING SW (B) BOARD FIXING THREADED SPACER (I) 

IVI2.6 X 5 ROUND M2.6 x 5 ROUND 40274 

THREADED SPACER (R) THREADED SPACER (M) 

41930 40274 













RF UNIT SIDE CONNECTOR CONNECTIONS 
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SETSCREW (A) 3 x6 SET SCREW (A) 3 x 6 SET SCREW (A) 3 x 6 







FILTER 
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(A) 3x6 SETSCREW (A) 3 x6 SET SCREW (A) 3 x 6 





















2nd LO UNIT CONNECTOR CONNECTIONS 
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To WIRING HARNESS 
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REAR UNIT DISASSEMBLY 



T icom screw 

(B) 5 






PA COVER 
30330 


— 


- 


- 


- 


- 


_ 




- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


J 








































I 


' 




- 






— 






" 


'' 




~ 












[i 


PA SHIELDING CASE 1 
30329 / 




































1 
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PA TRANSISTOR MOUNTING 



I COM SCREW 
(B) 5 



' SET SCREW (A) 
3 X 18 











SECTION 9 MAINTENANCE AND ADJUSTMENT 



9 - 1 RECEIVER ADJUSTMENT 



Adjustment 


Adjustment conditions 


Unit 


Measurement location 


Adjust Value 


Unit 


Adjust point 


INSTRUMENTS 

REQUIRED 




(1) STANDARD SIGNAL 

GENERATOR (SSG) 
FREQUENCY RANGE 
0.1 ~40MHz 
OUTPUT LEVEL 
(loaded value) 

-20~ +100dB 
(0dB=1(jV) 

(2) AC MILLIVOLT METER 
MEASURING RANGE 

10mV~3V 

(3) EXTERNAL SPEAKER 

IMPEDANCE 8 ohms 












* . _ 1. STANDARD 

Min'ivOLT SIGNAL 

GENERATOR 
METER (SSG) 


3. EXTERNAL 
SPEAKER 


1 1, 

-«r— — 




TOTAL GAIN 


1. 


• MODE : SSB 

• BAND : 14MHz 

• PREAMP : OFF 

• P.B.T : Center 
•NOTCH : OFF 
•NB : OFF 

• SQL : MIN 

• RF GAIN : MAX 

• TONE ; Fully clockwise 
•AGC ; OFF 

• Set the output level of the 
SSG to -lOdBp. 




• Connect the SSG to the 
ANT connector. 

• Connect the AC millivolt 
meter and external spea- 
ker to the EXT SP jack. 


Adjust to maxi- 
mum AF out- 
put. 


RF 

IF 

MAIN 


L20, L21 
L9 

LI , L2, L3 


2. 


• AGC : Center 

• Set the output level of the 
SSG to +40 ~ 60dBp. 


Adjust the AF 
GAIN control 
to get 2.5V AF 
output. 


FRONT 

PANEL 


AF GAIN 


3. 


• Turn off the output of the 
SSG. 


Adjust R2 so 
that the noise 
level is 30dB 
down (about 
80mV) from 
2.5V. 


MAIN 


R2 


CW PREAMP 
GAIN 


1. 


• MODE ; USB 

• Set the output level of the 
SSG to +40 ~ SOdBju. 




• Connect the SSG to the 
ANT connector. 

• Connect the AC millvolt 
meter and external speak- 
er to the EXT SP jack. 


Tune to get 
maximum AF 
output. 


FRONT 

PANEL 


Tuning 

control 


2. 


Keep the condition of 1 and adjust the AF GAIN control to get 1 V AF output. [ 


3. 


• MODE : CW 

• Set the output level of the 
SSG to +40 ~ BOdBp. 






Tune to get 
800Hz beat 

tone and maxi- 
mum AF out- 
put. 


FRONT 

PANEL 


Tuning 

Control 


4. 


Keep the condi- 
tion of 3.. and 
adjust R141 to 
get 1 V AF out- 
put. 


MAIN 


R141 


S-METER 


1. 


• MODE : USB 

• BAND : 14MHz 

• PREAMP : OFF 

• P.B.T : Center 

• AGC : Center 

• Set the output level of the 
SSG to +30dBu. 




S-METER of the set 




S9 


MAIN 


R172 


2. 


• Set the output level of the 
SSG to +94dB/ii. 




S9 + 60dB 




R171 


3. 


Repeat adjustments of 1 . and 2. several times. 

Confirm that the meter is full-scaled when the RF GAIN control is turned fully counterclockwise, and does not 
deflect in the FM mode. 


NOISE BLANKER 


1. 


• MODE : USB 

Apply pulse noise to the ANT 
connector. 


RF 


Connect and oscilloscope I 
to D7. 


Adjust to get 
maximum. 


RF 


L22 ~ L24 


2. 


When the NB switch is set at the NOR position, the noise blanker should not work for wide noises (pulse width: 
about 5 milliseconds). 

When the NB switch is set at the WIDE position, the noise blanker should work for either narrow noises (pulse 
width: about 0.4 ~ 0.5 milliseconds) or wide noises. Confirm that the NB amplifiers do not oscillate when the NB 
LEVEL controls is turned fully clockwise. 
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RF UNIT 




CHECK POINT 
NOISE BLANKER Adjust 
NOISE BLANKER Adjust 
NOISE BLANKER Adjust 



D7 

L22 

L23 

L24 



TOTAL GAIN Adjust L20 



TOTAL GAIN Adjust L21 



MAIN UNIT 



R2 TOTAL GAIN Adjust 
S9 + 60dB Adjust RITU 
S9 Adjust R172. 




L3 TOTAL GAIN Adjust 
L2 TOTAL GAIN Adjust 
LI TOTAL GAIN Adjust 
R141 CW PREAMP GAIN Adjust 







9-1 RECEIVER ADJUSTMENT (Continued) 



Adjustment 


Adjustment conditions 


Unit 


Mea su re m en 1 1 ocati o n 


Adjust value 


Unit 


Adjust point i 


1 MOTCH FILTER 

1 

i 

1 

! 


1, 

1 


• MODE : use 

• SAND : l4MHs 

• IF/P.B.T ; IF 

• IF SHIFT/P B.T CONTROL 

; Fully Left 
■ * NOTCH : OFF 

• NOTCH FILTER : 

Fully Left 

• Set the output level of the 
SSG to +34dEM. 




i 


Tune to make 
j zero’heat, 


' FRONT 
PANEL 


! 

Tuning 

Control 


2, 


• notch : ON 




S-METER 


Adjust R85 to 
get minimum 
meter deflec- 
tion. 


SW-F 


R35 

! 

j 


3. 


• MODE : LSB 

• IF SHIFT/P.BT CONTROL 

1 Fully Right 

• NOTCH : OFF 

• NOTCH FILTER : 

FuMy Right 

• Set the output level of the 
SSG to +34dBM. 






Tune to make 
eerO’bEat. 


FRONT 

PANEL 


Tuning . 

Control ( 


4, 


• NOTCH : ON 




S-METER 


Adjust R86 to 
get minimum 
meter deflec- 
tion. r 

_ 1 


SW-F 

1 


R86 

1 

ii 

i 


5. 


Repeat adjustment of 1, -- 4. several times. The notch deep will be more than 25dB. 


SQUELCH 

1 

L 


T. 


•MODEiSSS 

• RF GAIN: 

Fully counterclockwise 

• AGC ; OFF 

• SQL CONTROL : 

At 10 o'clock position i 

• Turn off the output of the 
SSG, 






Adjust R?3 to 
close the 

squelch. 1 

1 


VR-A 


R73 


2, 

! 

i 

1 


• Confirm that the squelch will be opened by turning the RF GAIN control clockwise. 

• The squelch should be closed by turning the control clockwise when g S9 -h 40dB signal is applied or the RF 
GAIN control is turned counterclockwise to deflect the S-METER, 

• Confirm that the RECEIVE indicator is lighted when the squelch is opened. 



SW-F UNIT 




NOTCH FILTER Adjustment RB6 
NOTCH FILTER Adjustment RB5 “ 
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IF UNIT 




L9 total gain Adjustment 



VR-A UNIT 




R73 




9-2 TRANSMITTER ADJUSTMENT 



Adjustment 


Adjustment conditions 


Unit 


Measurement location 


Adjust value 


Unit 


Adjust point 


INSTRUMENTS 

REQUIRED 


1. 


(1) RF POWER METER 
(TERMINATED TYPE) 
MEASURING RANGE 




































1. RF POWER 


















20 ~ 200W 

FREQUENCY RANGE 
1.8 ~ 30MHz 






1 11 




METER 




























[MIC connector connection] 
































7 AF 








IMPEDANCE 50 ohms 












MILLIVOLT- 


I - 


GENERATOR 








SWR Less than 1.1 












Mb 1 bH 








(AG) 








(2) AF GENERATOR (AG) 










2. AF 


















FREQUENCY RANGE 










(AG) 






in 1 


AG input 








200 ~ 3000Hz 
OUTPUT LEVEL 
0 ~ 300mV 

(3) AC MILLIVOLTMETER 
MEASURING RANGE 
lOmV ~ 3V 
















m 


in 5 


dumpered 
















3. AC 






in 6 
















METER 








































BIAS VOLTAGE 


1. 


• MODE : SSB 

• BAND : 14MHz 

• MICGAIN : MIN 

(Fully counterclockwise) 


PA 


Desolder at the center of 
W35 (jumper wire with 6 
bead cores), and connect 
a DC ammeter there in 
series. 


100mA 


PA 


R27 

(For driver 
transistors) 




2. 


• T/R SWITCH : TRANSMIT 




Desolder W10, and connect 
a DC ammeter between 
WlOand R20. 


600mA 




R23 

(For final 
transistors) 


ALC 


1. 


• MODE : RTTY 

• BAND : 14MHz 
•COMP : OFF 

• RF POWER : MAX 

(Fully clockwise) 

• Turn R164 on the MAIN 
unit fully clockwise. 




RF POWER METER 


100W 


MAIN 


R117 




2. 


• RF POWER : MIN 

(Fully counterclockwise) 












5~ 


10W 




R113 




3. 


• RF POWER : MAX 

• Set SI on the MAIN unit to 
"BOW" position. 












BOW 




R116 


Ic METER 


1. 


• MODE : CW 

• METER SWITCH : Ic 

• Set in TRANSMIT mode and 
key up. 


FRONT 

PANEL 


Ic METER 






600mA 


MAIN 


R166 




2. 


• MODE : RTTY 

• METER SWITCH : Ic 

• RF POWER : 

Fully clockwise 




Connect a DC ammeter to 
the power cable in series. 


Adjust to total 
current minus 
3A. 




R162 


ALC METER 


1. 


• MODE : USB 

• BAND : 14MHz 
•COMP ; ON 

• RF POWER : MAX 

(Fully clockwise) 

• MICGAIN : MAX 

(Fully clockwise) 

• METER SWITCH : ALC 

• Apply 1.5KHz/100~300mV 
signal from the AG. 


FRONT 

PANEL 


ALC METER 




ALC ZONE 
Full level 
(Center of the 
meter scale) 


MAIN 


R201 




2. 


•COMP : OFF 












Meter deflec- 
tion will be 
overscale from 
the ALC zone. 




Confirming 
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PA UNfT 




R23 



B AS VOLTAGE 



R27 BIAS VOLTAGE Adjust (For driver transistors) 



Adjust 



{For final transistors) W35 CHECK POINT W10, R20 CHECK POINT 



MAIN UNIT 










R162 Ic METER Adjust 
R164 {APO 
R166 Ic METER Adjust 
R201 ALC METER Adjust 



R117 ALC Adjust 
R116 ALC Adjust 
R113 ALC Adjust 
SI POWER SWITCH 



fT^ — ^ 






IS 


p ICl 


A 


5 ICt 


6^ 









U 

fC ^ 






u 


Eg:.,' 













9-2 TRANSMITTER ADJUSTMENT (Continued) 



Adjustmenl 


1 Adjustment conditions 


1 

Unit 


r 

Measurement location 


Adjust value 


Unit 


f 

1 Adjust point ■ 


. COMP METER 

i ' 

1 ! 

i ' 


' 1. 


’ • MODE : RTTY 

• COMP : ON 

• METER SWITCH ; COMP 

• RF POWER : Fully clockwise 


FRONT : 
panel 


S-METER 


Meter deflec- 
tfon will be 
about 2Qid8 on 
the COMP 
scale. 




i Confirming 

i 


2. 


• MODE : USB 

* Apply 1.5K.Hzyi00 -- 300 
m\/ signal from the AG. 


Meter defic' 

ction will be 
over 20dB on , 
the COMP 

5C3ie, : 


[ RF METER 




• MODE : RTTY 

♦ METER SWITCH ; RF 


FRONT 

PANEL 


Po METER 


30% 


SW-C 


R61 


i SWR METER 

1 


1 


♦ MODE : RTTY 

*RF POWER: i 

Set to get 35 45W out- 

put power. 

• METER SWITCH : S£T 


FRONT 

i PANEL 

1 


SWR METER 

1 

1 

1 


Adjust the RF 
POWER control 
so that the 
meter points 
'SET" mark. 


FRONT 

PANEL 


RF 

POWER 

Control 

y 




2. 


• BAND : EACH BAND 

• METER SWITCH ; SWR 


1 


1 

1 

1 


SWR should be 
less than 1 .2 on 
each band. 




Confirnning j 

1 



SW-C UNIT 




IF UNIT 
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R23 CARRIER POINT Adjust 
R24 CARRIER POINT Adjust 






1 

■ Adjusimerit 


Adjustment conditions 


Unit 


Measurement location 


Adjust uafue 


Unit * Adjust point i 


' APC 

: 

[ 

1 

r 

! 


1, 


* MODE ; RTTY 

* BAND : MMHz 

* RF POWER : Fully elockiflfise 
Remove lihe connecter in- 
serted to J15 on the MAIN 
unit, 




Reed the ammeter provided 
in the power supply^ or 
connect an emmeter to the 
power cable in series. 


20 A 


MAIN R164 

'' 

r 






• BAND : EACH BAND 

• Set in TRANSMIT mode 
with full output power, and 
do not connect anything to 
the ANT Connector. 






Less than 
12A 


Confirming ^ 

( 

1 

1 

! 


CARRIER POINT 

! 

i 

1 

1 

1 

i 

i 




• MODE : USBaSB 

• BAND : 14MHI 

• COMP r OFF 

• TXTONE CONTROL 
{MAIN/R42) ; MAX 

(.Fully clockwise) 
Apply 2.7KHzyiO -- 30mV 
signal from the AG then adjust 
the MIC GAIN control to get 
10^ 20W output power. 




Connect the RF POWER 
METER to the ANT con- 
nector. 


Change the 

operatingmode 
for USB and 
LS6 alternately, 
and adjust R24 
and R23 to get 
same Output 

power in either 
mode. 


IF R24 1 

: 

1 

1 

« 

1 

> 




2. 


• COMP ; ON 

Apply 2.7KHr^10 30mV 

signal from the AG. 








R23 


CARRIER 

SUPPERSSION 


1. 


• MODE : USB^LSB 

• BAND ; 14MHz 

• COM ; OFF 

• MIC GAIN : MIN 




Conned an RF voltmeter 
Or spectrum analyzer to 
the ANT connector. 


Change the 

operating mode 
for USB and 
LS6 alternately, 
and adjust R13 
and R20 to get 
minimum out- 
put (less than 
-50dB). 


MAIN R18 
R20 

1 

1 

1 






• COMP ’ ON 


I 




Less then 
-EOdB 


Confirming | 

J 



MAIN UNIT 

J15 



r—~ R164 APC Adjust 




R20 CARRIER SUPPRESSION Adjust 
Rie CARRIER SUPPRESSION Adjust 






9-3 PLL ADJUSTMENT 



Adjustment 


Adjustment conditions 


Unit 


Measurement location 


Adjust value 


Unit 


Adjust poir^t 


Ist-LO 


1. 


• MODE ; RTTY 

• Display freque-ncy : 

30.001 5M Hi 


RF 


Connect a frequency coun- 
ter to R4 on the RF unrt^ 


1004530MHz 


I 

PLL 


L2 




2 . 


• Display frequency : 
0.09S5MHt 






70.S&0OMHZ 




Confirming 





PLL UNIT 




C107 PLL LOCK VOLTAGE Adjust 
C97 PLL LOCK VOLTAGE Adjust 
CBS PLL LOCK VOLTAGE Adjust 
C78 PLL LOCK VOLTAGE Adjust 



L2 1st LO FREQUEPvjCY 

Adjust 



R202 CHECK POINT 

L201 LPL LOCK VOLTAGE Adjust 



D8 CHECKPOINT 
R43 LPL LOCK 
VOLTAGE Adjust 
R46 CHECK POINT 
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9-4 COMMON CIRCUITS ADJUSTMENT 



Adlustnnent 
RIT/XIT 

frequency 



1 , 



Adjustment conditions 



2 . 

17 



• CALEBRATOR : CENTER 

• T^R SWITCH ^ RECEEVE 

• RIT EWJTCH : ON 

• INCREMENTAL TUNING 
CONTROL : Center 

• RIT SWIThTOFF 



Unit 



RF 



RIT SWITCH : ON 



i4. 



• T/R SWITCH : TRANSMIT 
•RIT SWITCH : OFF 

• XIT SWITCH : ON 

Make adjostinent with the same 
manner as 1 . 3- 



Measurement location 



Connect the frequency 
counter to R9 on the RF 
unit through a 470 ohm 
resistor. 






Adjust value 



61.4400MHz 



! Unit 
■2nd^LO 



61.4400MHz 

Turn the incre- 
imenta] tuning 
control fully 
clockwise and 
counter clock* 
wise alternately, 
and confirm 
that the fre- 
quency changes 
more than 
±1KHz. 

Th B same as 

i.'-a. 



Adjust point 
C5 



R2 

Confirming 



The same 
as 1 . S. 



2nd‘LO UNIT 




RIT/XIT FREQUENCY Adjust C5 



R2 RIT/XIT 
FREQUENCY Adjust 



RF UNIT 




R4 CHECK POINT CHECK POINT R9 





9-4 COMMON CIRCUITS ADJUSTMENT (Continued) 



1 

Adjustment 


1 


, Adjustment conditions 


Unit 


1 Measurement location 


Adjust value 


Unit 


Adjust point 


6FO FREQUENCY 


1 


: # MODE : LS8 
• T/R SWITCH : RECEIVE 


MAIN 


j Connect a frequency coun- 
i ter to R77 on the MAIN 
i unit through a 470 ohm 
resistor. 


9.01000 MHz 


main 


C53 


i 


’ 2 . ’ 


• MODE : USB 




9.01300MHz 


i 


! C46 


1 


3. 

I 


* MODE : RTTY 

• T/R SWITCH ; TRANSMIT 

1 Jumper between J3 piri 1 and 
; ground (SPACE), 




9.01167MHz 


1 

! 

1 


C43 

! 

i 


1 

■ 


I 

I ■ 

I I 


! Remove the jumper between 
: J3 pin 1 and ground (MARK), 




1 


‘ 9 ^ 01 150MHz 

1 








5. 


•MODE : CW 






~™9T0HS0MHz ~ 




Confirming , 




6, 


' *T/R switch ■ RECEIVE^^’ 






' 9,01 070MHz ” 




' L5 






• MODE : RTTY 






~ 9,a09375M,Hz~ 




"^L4 ” 


j P,B.T/COMP 
FREQUENCY 


: 

1 

1 


• IF EHIFT/P;B,T CONTROL : 
1 Fully left 

1 *T/R SWITCH L receive 


IF 

i 


Connect the frequengy 
counter to R34 on the IF 
unit through a 470 ohm 


9,4683 OM Hz 


IF 

1 

1 

1 


L8 

i 

1 

; ! 




2- ■ 


n* IF SHIFT/P, B,T CONTROL T 
Center 




resistor. 

) 


9.46650MHz 


SW-F 


' R&4 1 


1 

1 

1 


3. 


• IF SHIFT/P BT CONTROL i . 
Fully right ; 






9.46500 MHz 
1 Or lower 




Confi rming 




’ 4 . 


• COMP: OFF ' i 

• T/R SWITCH : TRANSMIT J 

COMP Ton ’j 






9,46650 MHz 

1 


IF 


R24 




■ 5 :; 






9.46650MHz | 


t 

1 


R23 



SW^F UNIT 




Adjust R84 
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MAIN UNIT 



BFO FREQUENCY Adjust RTTY-R 9,009375MHz L4 
BFO FREQUENCY Adjust CW-R 9.01070MHz L5 
BFO FREQUENCY Adjust RTTY-T 9.01150MHz L6 




BFO FREQUENCY Adjust RTTY-T 9.01167MHz C42 

BFO FREQUENCY Adjust USB 9.01S00MHz C46 - 

BFO FREQUENCY Adjust LS8 9.01000MHz C52- 

CHECK POINT R77- 



IF UNIT 




P.B.T FREQUENCY Adjust L3 



R23 COMP FREQUENCY Adjust 
R24 COMP FREQUENCY Adjust 
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RF UNIT CIRCUIT AND VOLTAGE DIAGRAM 























PLL UNIT CIRCUIT AND VOLTAGE DIAGRAM 
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R58 






1 






< 

QC 

O 

< 

Q 



UJ 

O 

< 

h- 



O 

> 



o 

z 

< 



Z3 

o 

oc 



o 

H 



a. 

O 

o 



CQ 

3 

V) 




I 

I 
















LOGIC UNIT CIRCUIT DIAGRAM 
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FRONT UNIT CIRCUIT DIAGRAM 



> 

z ui- 

O O OD 

z z a. 



a> 

o q: -A o ui 



± Z K 



^ D. O O 

_J (0 3 00 00 QC (r 

o>-oiud:i-xx 



Q Q £0 ^ 3 rt- V 
III 111 o < ^ * 

!j J • u. u m _j 

X o: < > v> o Q 






















O < ^ 

• U. u CQ -> 
( > (/) o o 




RLE 

XLE 





















2nd LO UNIT CIRCUIT DIAGRAM 



3 

CM 




q: q: < CO u 
X X O 00 00 UJ 
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MUTE 



MATRIX UNIT CIRCUIT DIAGRAM 



DS 16 




O 

iij 5 lij - 



< Q o 
S 00 3 <0 
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PA UNIT CIRCUIT AND VOLTAGE DIAGRAM 

















UNIT CONNECTION DIAGRAM 



LAMP 




S3 1 






(B 


/lie ^ 
-594) 



LED -A 
(B-778) 




MAIN 

DIAL 



PHONES 
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SECTION 11 1C RATINGS 



TA7124P (BIPOLAR MONOLITHIC LINEAR INTEGRATED CIRCUIT) 



PIN CONNECTION 




MAXIMUM RATINGS 



ITEM 


SYMBOL 


RATING 


UNIT 


Power Supply Voltage 


Vcc 


15 


V 


Output Voltage 


> 

> 

1 


18 


V 


AGC Input Voltage 


Vs 


0~ Vcc 


V 


Input Voltage 


> 

> 


10 


Vp-p 


Power Dissipation 


Pd 


400 


mW 


Operation Temperature 


Topr 


-20 ~ 65 


°C 


Storage Temperature 


Tstg 


-55 ~ 125 


°C 



MPC1181H (AUDIO POWER AMPLIFIER) 

PIN CONNECTION 




1 2 3 4 5 6 7 

MAXIMUM RATINGS 



ITEM 


SYMBOL 


RATING 


UNIT 


Peak Power Supply Voltage (200 ms) 


VCC(SUNGER) 


40 


V 


Power Supply Voltage (when no signal) 


Vcci 


25 


V 


Power Supply Voltage (during operation) *1 


VCC2 


18 


V 


Circuit Current 


ICC(PEAK) 


4.5 


A 


Permissive Dissipation 


Pd 


12 


W 


Operation Ambient Temperature *2 


Topr 


-30 ~ +75 


°C 


Storage Temperature 


Tstg 


-55 ~ +150 


°C 



*1 *2 Alumiuni heat sink (100 x 100 x Inun) 
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M51201L (VOLTAGE COMPARATOR) 



PIN CONNECTION 



Reference voltage 


1 


c 


Input 


2 


c 


Output 


3 


c 


Vcc 


4 


c 


Ground 


5 


c 



MAXIMUM RATINGS 



ITEM 




RATING 




Supply Voltage 


Vcc 


6.5 


V 


Output Current 


lOL 


60 


mA 


Input Voltage 


ViN 


Vcc 


V 


Power Dissipation 


Pd 


180 




Operation Temperature 


Topr 


-20 ~ +75 


°c 


Storage Temperature 


Tstg 


-40 ~ +125 


°c 



M54459L (1/20,1/100 HIGH SPEED DIVIDER) 



PEN CONNECTION 



GND 1 C 

NC 2 C 

Freq-div'n. ratio sw. input M 3 C 

Input T 4 C 

Rof. input (REF) 5 C 
NC 6 C 

Voc 7 C 

Output To* 8 C 



MAXIMUM RATINGS 



‘Open collector output 
NC unconnected 



Frequency-division ratio switching input (M) and 
frequency division ratio. 



M 


L 


H 


Freq-div'n. ratio 


1/20 


1/100 



ITEM 


SYMBOL 


RATING 


UNIT 


Power Supply Voltage 


Vcc 


7 


V 


Input Voltage 


Vi 


2.5 


V 


Output Voltage 


Vo 


5.5 


V 


Power Dissipation 


Pd 


1.33 


w 


Operation Ambient temperature 


Topr 


-10 ~ +75 


°c 


Storage Temperature 


Tstg 


-55 ~ +125 


°c 
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SN74LS02N (QUADRUPLE 2-INPUT POSITIVE NOR GATE) 
SN74LS08N (QUADRUPLE 2-INPUT POSITIVE AND GATE) 
SN74LS11N (TRIPLE 3-INPUT POSITIVE AND GATE) 
SN74LS32N (QUADRUPLE 2-INPUT POSITIVE OR GATE) 

PIN CONNECTION 



c 




D 14 


2 C 




D 13 


3 C 




D 12 


4 C 




2 11 


5 C 




2 10 


6 C 




2 9 


7 C 




2 8 



MAXIMUM RATINGS 



ITEM 


SYMBOL 


RATING 


UNIT 


Power Supply Voltage 


Vcc 


-0.5 ~ +7 


V 


Input Voltage 


Vi 


-0.5 ~ +15 


V 


Output Voltage *1 


Vo 


—0.5 ~ Vcc 


V 


Operation Ambient Temperature 


Topr 


-20 ~ +75 


°C 


Storage Temperature 


Tstg 


-65 ~ +150 


°C 



* 1 When output is H 



SN74LS90N (DECODE COUNTER) 

PIN CONNECTION 



Clock input 


T. 


1 


c 




□ 


14 


T, 


Clock input 


Reset input 


ir 


2 


c 




2 


13 


NC 


1 Output 




1+102 


3 


c 




2 


12 


Oa 




NC 


4 


c 




2 


11 


Qd 


1 Output 




Voo 


5 


c 




2 


10 


GND 


1 




1 Soon 


6 


c 




2 


9 


Qb 




9-set input 


' SpsE 


7 


c 




□ 


8 


Qc 





MAXIMUM RATINGS 



ITEM 


SYMBOL 


RATING 


UNIT 


Power Supply Voltage 


Vcc 


-0.5 ~ +7 


V 


*1 

Input Voltage 

* 2 


Vi 


-0.5 ~ +5.5 


V 


Vi 


-0.5 ~ +15 




Output Voltage *1 


Vo 


—0.5 ~ Vcc 


V 


Operation Ambient Temperature 


Topr 


-20 ~ +75 


°c 


Storage Temperature 


Tstg 


-65 ~ +150 


°c 



*1 Inputs Ti and T 2 

*2 Inputs Rdi, Rd 2 Sd(9)i and Sd(9)2 
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SN74LS175N (QUADRUPLE D-TYPE FLIP FLOP WITH RESET) 

SN74LS377N (OCTAL POSITIVE EDGE-TRIGGERED D-TYPE FLIP FLOP WITH 
ENABLE) 



PIN CONNECTION 



RD 1 
00 2 
0? 3 

DO 4 
01 5 

Oi 6 
01 7 

QNO 6 



16 


Vcc 


E 


1 


c 




D 


20 


Vcc 


15 


03 


10 


2 


c 




3 


19 


80 


14 


53 


ID 


3 


c 




3 


18 


80 


13 


03 


20 


4 


c 


z 

CO 


3 


17 


70 


12 


02 


20 


5 


c 


3 


16 


70 


11 


02 


30 


6 


c 




3 


IS 


00 


10 


02 


3D 


7 


c 


CO 


3 


14 


60 


9 


T 


40 


8 


c 




3 


13 


90 






40 


9 


c 




3 


12 


90 






ONO 


10 


c 




3 


n 


T 




MAXIMUM RATINGS 



ITEM 


SYMBOL 


RATING 


UNIT 


Power Supply Voltage 


Vcc 


-0.5 ~ +7 


V 


Input Voltage * 1 


Vi 


-0.5 ~ +15 


V 


Output yoltage *1 


Vo 


— 0.5 ~ Vcc 


V 


Operation Ambient Temperature 


Topr 


-20 ~ +75 


°c 


Storage Temperature 


Tstg 


-65 ~ +150 


°c 



* 1 When output is H 



M54844P (PROGRAMMABLE DISPLAY CONTROLLER) 

PIN CONNECTION 

WR 1 
S, 2 
S. 3 
S, 4 

S, 5 

Tc 6 

T. 7 
T, 8 
T, 9 

10 

T, 11 
T, 12 
T, 13 
Vcc 14 



MAXIMUM RATINGS 



ITEM 


SYMBOL 


RATING 


UNIT 


Supply Voltage 


Vcc 


-0.3 ~ +15 


V 


Input Voltage 


Vi 


-0.3 ~ Vcc 


V 


Supply — Output Terminal Voltage *1 


Vcc-Vo 


-0.3 ~ +35 


V 


Operation Temperature 


Topr 


-30 ~ +85 


°C 


Storage Temperature 


Tstg 


-55 ~ +125 


°c 




C 

ONO 

MODE 

RES 

DP 

I 



*1 When output is OFF. 









M54844P BLOCK DIAGRAM 



Vcc GND 



Latch input WR 



Data input Sq~S 3 



Data transfer 
Clock input 



CTL 



Reset input RES 




c To~T 7 mode 

Capacitor Digit output Mode select 
input 



OPERATION TIMING 
(1) Data writing 



RES 



Sq~S3 




(T,) 

8th digit 



(To) 

1st digit 



:::\::::icz)CDCixzrDC^ 

I Data writing (Display is blanked) I Display 

■ ’ 

I I 

o When power is turned on, first, reset the counter, then accept 
data writing. 

o After 1st data writing, reset is no required. At this time, 1st 
digit has been input, the display is blanked until 8th digit is 
input and data writing is completed. 



(2) Output timing 




T. I 1 I L_ 




-I rrurTurojrajrrirriirajrTurTijrajriur: 
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M50780SP (INPUT/OUTPUT EXPANDER) 



PIN CONNECTION 





Voo I Q 


o 


□ 40 R, 1 




f 2 C 




□ 39 n. J 


Input/Output port R-" 










1 ^ c 




^ 38 Vs»(0V) 


Chip enable input ce 4 ^ 




□ 37 S. ] 


Mode select input ms s T 




□ * S, 1 


Strobe data input std 6 Q 




□ 35 S, J 




Plo 7 Q 




^ 34 P3, 




PI. 8 Q 




n 33 P3. 


fnput/output Port 1 










Pi, 9 L 




J 32 P3. 




PI, >0 Q 




D 




■ P4. 11 n 




^ 30 P7, 




P4, 12 ^ 




^ 29 P7, 


Input/output Port 4 


P4, 13 ^ 




^ 28 P7, 




P4, 14 Q 




3 2? P7, 




P5* 15 Q 




26 P6, 




Pft. 16 f" 




n 25 Pft, 


input/output Port 5 \ 










P5. 17 L 




J 24 P6. 




P5, 18 




^ 23 P6. 




f P2, 19 n 




n 22 P2, 1 


Input/output Port 2 • 






■d ) 




P2, 20 Q 




_] 21 P2, J 



Input/output Port R 



Port select input 



Input/output Port 3 



Input/output Port 7 



Input/output Port 6 



nput/output Port 2 



BLOCK DIAGRAM 




P1o~Pl3 P2 o~P23 P3o~P33 P4o~P4s P5o~P53 P6o~P63 P7o~P7s 



MAXIMUM RATINGS 



ITEM 


SYMBOL 


RATING 


UNIT 


Power Supply Voltage 


Vdd 


1 

o 


V 


Input Voltage 


Vi 


Vss —0.3 ~ Vdd +0.3 


V 


Output Voltage * 1 


Vo 


Vss -0.3 ~ Vdd +0.3 


V 


Maximum Power Consumption *2 


Pd 


600 


mW 


Operation Ambient Temperature 


Topr 


-10 ~ +70 


°C 


Storage Temperature 


Tstg 


-40 ~ +125 


°C 



*1 If Vss torminal is standard 
*2 Ta-25°C 
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SECTION 12 PARTS LIST 



lEF 


UNIT] 




[MAIN 


UNIT] 




REF. NO. DESCRIPTION 


PART NO. 


REF. NO. 


DESCRIPTION 


PART NO. 


J1 


Connector 


HSJ0779-01A 


Q34 


Transistor 


2SC945 (ALL) 


J2 


Connector 


U035-1-2 


Q35 


Transistor 


2SA1015Y 


J3 


Connector 


1625-24R 


Q36 


Transistor 


2SA1015Y 


J4 


Connector 


SQ-2054 


Q37 


Transistor 


2SA1015Y 








Q38 


Transistor 


2SA1015GR 


PI 


Connector 


TL-25H-06-B1 


Q39 


Transistor 


2SA1015GR 


P2 


Connector 


TL-25H-05-B1 


Q40 


Transistor 


2SC945 (ALL) 


P3 


Connector 


TL-25H-08-B1 


Q41 


Transistor 


2SA1015Y 


P4 


Connector 


5250-2A 


Q42 


Transistor 


2SC3402 








Q43 


Transistor 


2SA1015Y 


FI 


Fuse 


3A 


Q44 


Transistor 


2SA1015Y 








Q45 


Transistor 


2SC945 (ALL) 


SP1 


Speaker 


C090A21A0000 


Q46 


Transistor 


2SC3402 








D1 


Diode 


1K60 








D2 


Diode 


1SS53 




‘ 




D3 


Diode 


1SS53 


[MAIN UNIT] 




D4 


Diode 


1K60 








D5 


Diode 


1K60 


IC1 


1C 


PPC1037H 


D6 


Diode 


1SS53 


IC2 


1C 


MPC1037H 


D7 


Diode 


1SS53 


IC3 


1C 


NJM4558D 


D8 


Diode 


1SS53 


IC4 


1C 


NJM4558D 


D9 


Diode 


1SS53 


IC5 


1C 


MPC1181H 


DIO 


Diode 


1SS53 


IC6 


1C 


NJM082D 


D11 


Diode 


1SS53 


IC7 


1C 


NJM4558D 


D12 


Diode 


1SS53 


ICS 


1C 


NJM4558D 


D13 


Diode 


1SS53 


IC9 


1C 


NJM082D 


D14 


Diode 


1SS53 


IC10 


1C 


NJIVI4558D 


D15 


Diode 


1SS53 








D16 


Diode 


1SS53 


Q1 


FET 


2SK241GR 


D17 


Diode 


1SS53 


02 


FET 


2SK241GR 


D18 


Diode 


1SS53 


03 


Transistor 


2SC945P 


D19 


Diode 


1SS53 


04 


Transistor 


2SA1015GR 


D20 


Diode 


1SS53 


05 


Transistor 


2SC945Q 


D21 


Diode 


1SS53 


06 


T ransistor 


2SC945P 


D22 


Diode 


1SS53 


07 


Transistor 


2SC945 (ALL) 


D23 


Diode 


1SS53 


08 


Transistor 


2SC945 (ALL) 


D24 


Diode 


1SS53 


09 


Transistor 


2SC945P 


D25 


Diode 


1SS53 


O10 


FET 


2SK30A-Y 


D26 


Diode 


1SS53 


Oil 


Transistor 


2SC945 (ALL) 


D27 


Diode 


1SS53 


012 


Transistor 


2SC945 (ALL) 


D28 


Diode 


1SS53 


013 


Transistor 


2SC945 (ALL) 


D29 


Diode 


1SS53 


014 


Transistor 


2SC945P 


D30 


Diode 


1SS53 


015 


Transistor 


2SC945P 


D31 


Diode 


1SS53 


016 


Transistor 


2SC945 (ALL) 


D32 


Diode 


1SS53 


017 


Transistor 


2SC945 (ALL) 


D33 


Zener 


MZ304B 


018 


Transistor 


2SC945 (ALL) 


D34 


Diode 


1SS53 


019 


Transistor 


2SA1015Y 


D35 


Diode 


1SS53 


020 


Transistor 


2SC945 (ALL) 


D36 


Diode 


1SS53 


021 


Transistor 


2SA1015Y 


D37 


Diode 


1SS53 


022 


Transistor 


2SC945P 


D38 


Diode 


1SS53 


023 


Transistor 


2SC1571G 


D39 


Diode 


1SS53 


024 


FET 


2SK192A-GR 


D40 


Diode 


1SS53 


025 


Transistor 


2SC945 (ALL) 


D41 


Diode 


1SS53 


026 


Transistor 


2SC945P 


D42 


Diode 


1SS53 


027 


Transistor 


2SC1645 


D43 


Diode 


1SS53 


028 


Transistor 


2SC945P 


D44 


Diode 


1SS53 


029 


Transistor 


2SC1571G 


D45 


Diode 


1SS53 


030 


Transistor 


2SC945P 


D46 


Diode 


1SS53 


031 


Transistor 


2SC1015Y 


D49 


Diode 


1SS53 


033 


Transistor 


2SA1015Y 


D50 


Diode 


1SS53 
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[MAIN UNIT] [MAIN UNIT] 



REF. NO. 


DESCRIPTION 


PART 


Z 

P 


REF. NO. 


DESCRIPTION 


PART 


NO. 


D51 


Diode 


1SS53 




R49 


Resistor 


220 


ELR25 


D52 


Diode 


1SS53 




R50 


Resistor 


6.8K 


ELR25 


D53 


Diode 


1SS53 




R51 


Resistor 


100K 


ELR25 


D55 


Diode 


1SS53 




R52 


Resistor 


33K 


ELR25 










R53 


Resistor 


10K 


R25 


XI 


Crystal 


9.0116MHz HC-43/U 


R54 


Resistor 


100K 


ELR25 


X2 


Crystal 


CR-49 (9.0145MHz) 


R55 


Resistor 


10K 


ELR25 


X3 


Crystal 


CR-48 (9.0115MHz) 


R56 


Resistor 


10K 


ELR25 










R57 


Resistor 


10K 


ELR25 


LI 


Coil 


LS-238 




R58 


Resistor 


47K 


ELR25 


L2 


Coil 


LS-239 




R59 


Resistor 


2.2K 


ELR25 


L3 


Coil 


LS-240 




R60 


Resistor 


2.2K 


ELR25 


L4 


Coil 


LS-171 




R61 


Resistor 


3.3 


ELR25 


L5 


Coil 


LS-171 




R62 


Resistor 


4.7 


R25 


L6 


Coil 


LS-243 




R63 


Resistor 


10K 


ELR25 


L7 


Coil 


LAL04SK820K 


R64 


Resistor 


10K 


ELR25 










R65 


Resistor 


220 


ELR25 


R1 


Resistor 


1.5K 


ELR25 


R66 


/ Resistor 


10K 


R25 


R2 


Trimmer 


22lC 


H0651A 


R67 


Resistor 


10K 


ELR25 


R3 


Resistor 


100 


R25 


R68 


Resistor 


10K 


ELR25 


R4 


Resistor 


100K 


ELR25 


R69 


Resistor 


220 


ELR25 


R6 


Resistor 


100 


ELR25 


R70 


Resistor 


10K 


ELR25 


R7 


Resistor 


10K 


ELR25 


R71 


Resistor 


15 


R25 


R8 


Resistor 


56K 


ELR25 


R72 


Resistor 


4.7K 


ELR25 


R9 


Resistor 


100K 


ELR25 


R73 


Resistor 


220 


ELR25 


RIO 


Resistor 


100K 


ELR25 


R74 


Resistor 


10K 


ELR25 


R11 


Resistor 


100K 


ELR25 


R75 


Resistor 


15 


ELR25 


R12 


Resistor 


330 


ELR25 


R76 


Resistor 


3.9K 


ELR25 


R13 


Resistor 


220 


ELR25 


R77 


Resistor 


IK 


R25 


R14 


Resistor 


100 


ELR25 


R78 


Resistor 


220 


ELR25 


R15 


Resistor 


47K 


ELR25 


R79 


Resistor 


47 


R25 


R16 


Resistor 


2.2K 


ELR25 


R80 


Resistor 


2.2K 


ELR25 


R17 


Resistor 


470K 


ELR25 


R81 


Resistor 


180K 


ELR25 


R18 


Trimmer 


100K 


H0651A 


R82 


Resistor 


180K 


ELR25 


R19 


Resistor 


100K 


ELR25 


R83 


Resistor 


4.7K 


ELR25 


R20 


Trimmer 


100K 


H0651A 


R84 


Resistor 


180K 


ELR25 


R21 


Resistor 


47K 


ELR25 


R85 


Resistor 


IK 


ELR25 


R22 


Resistor 


2.2K 


R25 


R86 


Resistor 


100 


ELR25 


R23 


Resistor 


10K 


R25 


R87 


Resistor 


100 


ELR25 


R24 


Resistor 


10K 


ELR25 


R88 


Reisstor 


10K 


ELR25 


R25 


Resistor 


10K 


ELR25 


R89 


Resistor 


22K 


ELR25 


R26 


Resistor 


100K 


ELR25 


R90 


Resistor 


47K 


ELR25 


R27 


Resistor 


2.2K 


ELR25 


R91 


Resistor 


47K 


ELR25 


R28 


Resistor 


33K 


ELR25 


R92 


Resistor 


1M 


ELR25 


R29 


Resistor 


10K 


ELR25 


R93 


Resistor 


10K 


ELR25 


R30 


Resistor 


10K 


R25 


R94 


Resistor 


47K 


ELR25 


R31 


Resistor 


10K 


ELR25 


R95 


Resistor 


47K 


ELR25 


R32 


Resistor 


33K 


ELR25 


R96 


Resistor 


1.8M 


ELR25 


R33 


Resistor 


2.2K 


ELR25 


R97 


Resistor 


10K 


ELR25 


R34 


Resistor 


47 


ELR25 


R98 


Resistor 


10K 


ELR25 


R35 


Resistor 


IK 


ELR25 


R99 


Resistor 


15K 


ELR25 


R36 


Resistor 


330 


ELR25 


R100 


Resistor 


100 


ELR25 


R37 


Resistor 


27K 


ELR25 


R101 


Resistor 


220K 


ELR25 


R38 


Resistor 


4.7K 


ELR25 


R102 


Resistor 


1M 


ELR25 


R39 


Resistor 


3.3K 


ELR25 


R103 


Resistor 


220K 


ELR25 


R40 


Resistor 


470 


ELR25 


R104 


Resistor 


1.8M 


ELR25 


R41 


Resistor 


2.2K 


R25 


R105 


Resistor 


820K 


ELR25 


R42 


Trimmer 


10K 


H0651A 


R106 


Resistor 


10K 


R25 


R43 


Resistor 


330 


ELR25 


R107 


Resistor 


10K 


ELR25 


R44 


Resistor 


47K 


ELR25 


R108 


Resistor 


4.7K 


ELR25 


R45 


Resistor 


15K 


ELR25 


R109 


Resistor 


47K 


ELR25 


R46 


Resistor 


3.3K 


ELR25 


R110 


Resistor 


15K 


ELR25 


R47 


Resistor 


IK 


ELR25 


R111 


Resistor 


4.7K 


ELR25 


R48 


Resistor 


IK 


ELR10 


R113 


Trimmer 


33K 


H0651A 
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[MAIN 


UNIT] 






REF. NO. 


DESCRIPTION 


PART 


NO. 


R114 


Resistor 


10K 


ELR25 


R115 


Resistor 


10K 


ELR25 


R116 


Trimmer 


10K 


H0651A 


R117 


Trimmer 


10K 


H0651A 


R118 


Resistor 


10K 


ELR25 


R119 


Resistor 


6.8K 


ELR25 


R120 


Resistor 


47K 


ELR25 


R121 


Resistor 


470K 


ELR25 


R122 


Resistor 


10K 


R25 


R123 


Resistor 


10K 


ELR25 


R124 


Resistor 


3.3M 


ELR25 


R125 


Resistor 


3.3M 


ELR25 


R126 


Resistor 


2.2 


ELR25 


R127 


Resistor 


100 


ELR25 


R128 


Resistor 


IK 


ELR25 


R129 


Resistor 


10K 


ELR25 


R130 


Resistor 


10K 


ELR25 


R131 


Resistor 


10K 


ELR25 


R132 


Resistor 


4.7K 


ELR25 


R133 


Resistor 


2.2K 


ELR25 


R134 


Resistor 


100K 


ELR25 


R135 


Resistor 


33K 


ELR25 


R136 


Resistor 


10K 


ELR25 


R137 


Resistor 


220 


ELR25 


R138 


Resistor 


10K 


ELR25 


R139 


Resistor 


IK 


ELR25 


R140 


Resistor 


IK 


ELR25 


R141 


Trimmer 


100 


H0651A 


R142 


Resistor 


330 


ELR25 


R143 


Resistor 


4.7K 


ELR25 


R144 


Resistor 


4.7K 


ELR25 


RMS 


Resistor 


4.7K 


ELR25 


R146 


Resistor 


15K 


ELR25 


R147 


Resistor 


220 


ELR25 


R148 


Resistor 


100 


ELR25 


R149 


Resistor 


33K 


ELR25 


R150 


Resistor 


4.7K 


ELR25 


R151 


Resistor 


2.2K 


ELR25 


R152 


Resistor 


100K 


ELR25 


R153 


Resistor 


33K 


ELR25 


R154 


Resistor 


4.7K 


ELR25 


R155 


Trimmer 


2.2K 


H0651A 


Rise 


Resistor 


IK 


ELR25 


R1S7 


Resistor 


100K 


ELR25 


R1S8 


Resistor 


4.7K 


ELR25 


R1S9 


Resistor 


47K 


ELR25 


R160 


Resistor 


47K 


ELR25 


R161 


Resistor 


47K 


ELR25 


R162 


Trimmer 


33K 


H0651A 


R163 


Resistor 


4.7K 


ELR25 


R164 


Trimmer 


10K 


H0651A 


R16S 


Resistor 


1M 


ELR25 


R166 


Trimmer 


10K 


H0651A 


R167 


Resistor 


39K 


ELR25 


R168 


Resistor 


47K 


ELR25 


R169 


Resistor 


68K 


ELR25 


R170 


Resistor 


68K 


ELR25 


R171 


Trimmer 


4.7K 


H0651A 


R172 


Trimmer 


100K 


H0651A 


R173 


Resistor 


1.8M 


ELR25 


R174 


Resistor 


390K 


R25 


R17S 


Resistor 


100 


ELR25 


R176 


Resistor 


330K 


ELR25 


R177 


Resistor 


82K 


ELR25 



[MAIN UNIT] 



REF. NO. 


DESCRIPTION 


PART 


NO. 


R178 


Trimmer 


IK 


H0651A 


R179 


Resistor 


330 


ELR25 


R180 


Resistor 


22K 


ELR25 


R181 


Resistor 


4.7K 


ELR25 


R182 


Resistor 


4.7K 


ELR25 


R183 


Resistor 


4.7K 


ELR25 


R184 


Resistor 


220 


ELR25 


R185 


Resistor 


4.7K 


ELR25 


R186 


Resistor 


4.7K 


ELR25 


R187 


Resistor 


10K 


ELR25 


R188 


Resistor 


4.7K 


ELR25 


R189 


Resistor 


4.7K 


ELR25 


R190 


Resistor 


2.2K 


ELR25 


R191 


Resistor 


10K 


ELR25 


R192 


Resistor 


22K 


ELR25 


R193 


Resistor 


68K 


ELR25 


R194 


Resistor 


IK 


ELR25 


R195 


Resistor 


47 


R25 


R196 


Resistor 


100K 


ELR25 


R197 


Resistor 


10K 


ELR25 


R198 


Resistor 


2.2K 


ELR25 


R199 


Resistor 


220 


ELR25 


R200 


Resistor 


220 


ELR25 


R201 


Trimmer 


47K 


H0651A 


R202 


Resistor 


3.3M 


ELR25 


R203 


Resistor 


470K 


ELR25 


R204 


Resistor 


330 


ELR25 


R205 


Resistor 


470K 


ELR25 


R206 


Resistor 


10M 


ELR25 


R207 


Resistor 


3.3M 


ELR25 


R208 


Resistor 


3.3M 


ELR25 


R209 


Resistor 


3.9K 


ELR25 


R210 


Resistor 


22M 


ELR25 


R211 


Resistor 


3.3M 


ELR25 


R212 


Resistor 


3.3M 


R25 


R213 


Resistor 


10K 


ELR25 


R214 


.Resistor 


100 


ELR25 


R215 


Resistor 


1M 


ELR25 


R216 


Resistor 


3.3M 


ELR25 


R217 


Resistor 


820K 


ELR25 


R218 


Resistor 


820K 


ELR25 


R219 


Resistor 


330K 


ELR25 


R220 


Resistor 


47K 


ELR25 


R221 


Resistor 


3.3M 


ELR25 


R222 


Resistor 


680K 


ELR25 


R223 


Resistor 


10K 


ELR25 


R224 


Resistor 


560K 


ELR25 


R225 


Resistor 


100K 


ELR25 


R226 


Resistor 


IK 


ELR25 


R227 


Resistor 


4.7K 


ELR25 


R229 


Resistor 


10K 


ELR25 


R230 


Resistor 


4.7K 


ELR25 


R232 


Resistor 


10K 


ELR25 


R233 


Resistor 


4.7K 


ELR25 


R234 


Resistor 


47 K 


ELR25 


R235 


Resistor 


15K 


ELR25 


R236 


Resistor 


10K 


R25 


R237 


Resistor 


10K 


ELR25 


R238 


Resistor 


10K 


ELR25 


R239 


Resistor 


4.7K 


ELR25 


R240 


Resistor 


10K 


ELR25 


R241 


Resistor 


22K 


ELR25 


R242 


Resistor 


22K 


ELR25 


R244 


Resistor 


15K 


ELR25 
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[MAIN UNIT] [MAIN UNIT] 



REF. NO. 


DESCRIPTION 


PART 1 


NO. 


REF. NO. 


DESCRIPTION 


PART NO. 


R245 


Resistor 


22K 


ELR25 


C56 


Barrier Lay 


0.047 


25V 


R246 


Resistor 


15K 


ELR25 


C57 


Ceramic 


470P 


50V 


R247 


Resistor 


22K 


ELR25 


C58 


Electrolytic 


2.2 


50V 


R248 


Resistor 


10K 


ELR25 


C59 


Electrolytic 


47 


10V 


R249 


Resistor 


10K 


ELR25 


C60 


Array 


B7ZC0711- 


32N (0.01x6) 


R250 


Resistor 


1M 


ELR25 


C61 


Barrier Lay 


0.1 


16V 


R251 


Resistor 


2.2K 


ELR25 


C62 


Electrolytic 


1 BP 


50V 


R252 


Resistor 


3.3K 


ELR25 


C63 


Electrolytic 


47 


10V 










C64 


Ceramic 


0.0047 


50V 


Cl 


Barrier Lay 


0.047 


25V 


C65 


Electrolytic 


1 


50V 


C2 


Mylar 


0.022 


25V 


C66 


Electrolytic 


47 


10V 


C3 


Barrier Lay 


0.047 


25V 


C67 


Electrolytic 


22 


10V 


C4 


Barrier Lay 


0.047 


25V 


C68 


Electrolytic 


4.7 


50V 


C5 


Barrier Lay 


0.047 


25V 


C69 


Electrolytic 


1 


50V 


C6 


Ceramic 


loop 


50V 


C70 


Electrolytic 


10 


16V 


C7 


Ceramic 


0.001 


50V 


C71 


Barrier Lay 


0.047 


25V 


C8 


Barrier Lay 


0.047 


25V 


C72 


Electrolytic 


47 


10V 


C9 


Barrier Lay 


0.047 


25V 


C73 


Mylar 


0.1 


50V 


CIO 


Electrolytic 


10 


16V RC2 


C74 


Electrolytic 


470 


16V 


C11 


Barrier Lay 


0.047 


25V 


C75 


Electrolytic 


47 


16V 


C12 


Electrolytic 


47 


10V 


C76 


Electrolytic 


47 


10V 


C13 


Ceramic 


330P 


50V 


C78 


Electrolytic 


220 


10V 


C14 


Barrier Lay 


0.047 


25V 


C79 


Electrolytic 


0.47 


50V RC2 


C15 


Barrier Lay 


0.047 


25V 


C80 


Electrolytic 


0.47 BP 


50V 


C16 


Cylinder 


0.001 


UP125SL50V 


C81 


Mylar 


0.01 


50V 


C17 


Barrier Lay 


0.047 


25V 


C82 


Mylar 


0.01 


50V 


C18 


Electrolytic 


1 


50V 


C83 


Electrolytic 


22 


10V 


C19 


Electrolytic 


47 


10V 


C84 


Electrolytic 


33 


10V 


C20 


Barrier Lay 


0.047 


25V 


C85 


Mylar 


0.022 


50V 


C21 


Barrier Lay 


0.047 


25V 


C86 


Barrier Lay 


0.1 


16V 


C22 


Barrier Lay 


0.047 


25V 


C87 


Electrolytic 


22 


10V 


C23 


Electrolytic 


10 


16V 


C88 


Mylar 


0.022 


50V 


C24 


Electrolytic 


0.47 


50V 


C89 


Mylar 


0.022 


BOV. 


C25 


Barrier Lay 


0.047 


25V 


C90 


Mylar 


0.022 


BOV 


C26 


Barrier Lay 


0.047 


25V 


C91 


Mylar 


0.01 


50V 


C27 


Electrolytic 


22 


10V 


C92 


Electrolytic 


22 


10V 


C28 


Barrier Lay 


0.1 


16V 


C93 


Barrier Lay 


0.047 


25V 


C29 


Barrier Lay 


0.047 


25V 


C94 


Barrier Lay 


0.047 


25V 


C30 


Barrier Lay 


0.047 


25V 


C95 


Electrolytic 


33 


10V 


C31 


Electrolytic 


1 


50V RC2 


C96 


Ceramic 


0.0047 


BOV 


C32 


Barrier Lay 


0.1 


16V 


C97 


Barrier Lay 


0.047 


25V 


C33 


Barrier Lay 


0.047 


25V 


C98 


Barrier Lay 


0.047 


25V 


C34 


Electrolytic 


47 


10V 


C99 


Barrier Lay 


0.047 


25V 


C35 


Ceramic 


0.0047 


50V 


Cl 00 


Electrolytic 


33 


10V 


C36 


Electrolytic 


33 


10V 


C101 


Ceramic 


0.001 


BOV 


C37 


Electrolytic 


10 


16V 


Cl 02 


Electrolytic 


22 


10V 


C38 


Electrolytic 


0.22 


50V RC2 


Cl 03 


Barrier Lay 


0.047 


25V 


C39 


Ceramic 


0.0047 


50V 


Cl 04 


Barrier Lay 


0.1 


16V 


C40 


Ceramic 


0.0047 


50V 


Cl 05 


Tantalum 


10 


16V 


C41 


Ceramic 


0.0047 


50V 


Cl 06 


Mylar 


0.022 


BOV 


C42 


Trimmer 


CV05E 3001 


Cl 07 


Mylar 


0.022 


BOV 


C43 


Ceramic 


82P 


50V 


Cl 08 


Mylar 


0.022 


BOV 


C44 


Ceramic 


0.0047 


50V 


Cl 09 


Electrolytic 


100 


10V 


C45 


Ceramic 


0.0047 


50V 


Clio 


Electrolytic 


470 


10V 


C46 


Trimmer 


CV05E 3001 


cm 


Barrier Lay 


0.047 


25V 


C47 


Ceramic 


47P 


50V 


C112 


Electrolytic 


0.47 BP 


BOV 


C48 


Ceramic 


0.0047 


50V 


C113 


Electrolytic 


1 


BOV 


C49 


Dip Mica 


150P 


50V 


C114 


Ceramic 


0.0047 


BOV 


C50 


Dip Mica 


150P 


50V 


C115 


Ceramic 


0.0047 


BOV 


C51 


Ceramic 


0.0047 


50V 


C116 


Electrolytic 


4.7 


BOV 


C52 


Trimmer 


CV05E 3001 


Cl 17 


Ceramic 


0.0047 


BOV 


C53 


Ceramic 


47P 


50V 


Cl 18 


Electrolytic 


10 


16V 


C54 


Ceramic 


0.0047 


50V 


C119 


Electrolytic 


4.7 


BOV 


C55 


Barrier Lay 


0.047 


25V 


Cl 20 


Ceramic 


0.0047 


BOV 
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[MAIN UNIT] [RF UNIT] 



REF. NO. 


DESCRIPTION 


PART NO. 


REF. NO. 


DESCRIPTION 


PART NO. 


C121 


Electrolytic 


470 10V 


Q10 


Transistor 


2SC1636 


Cl 22 


Electrolytic 


10 16V 


Oil 


FET 


2SK125 


Cl 23 


Electrolytic 


10 50V 


012 


FET 


2SK125 


Cl 24 


Barrier Lay 


0.047 25V 


013 


Transistor 


2SB562 


Cl 25 


Electrolytic 


10 16V RC2 


014 


Transistor 


2SC945 (ALL, RANK) 


Cl 27 


Barrier Lay 


0.1 16V 


015 


Transistor 


2SC945 (ALL, RANK) 


Cl 28 


Ceramic 


0.01 50V 


016 


Transistor 


2SC2053 


Cl 29 


Mylar 


0.022 50V 


D1 


Diode 


1SS53 


J1 


Connector 


TL-25P-02-V1 


D2 


Diode 


1SS53 


J2 


Connector 


TL-25P-05-V1 


D3 


Diode 


1SS53 


J3 


Connector 


TL-25P-03-V1 


D4 


Diode 


1SS53 


J4 


Connector 


TL-25P-04-V1 


D5 


Diode 


1SS53 


J5 


Connector 


TL-25P-02-V1 


D6 


Diode 


MV-11 


J6 


Connector 


TL-25P-02-V1 


D7 


Diode 


IK60 


J7 


Connector 


TL-25P-10-V1 


D8 


Diode 


1SS53 


J8 


Connector 


TL-25P-04-V1 


D9 


Diode 


1SS53 


jg 


Connector 


TL-25P-08-V1 


DIO 


Diode 


1SS53 


J10 


Connector 


TL-25P-07-V1 


Dll 


Diode 


1SS53 


J11 


Connector 


TL-25P-11-V1 


D12 


Diode 


1SS53 


J12 


Connector 


TL-25P-02-V1 


D13 


Diode 


1SS53 


J13 


Connector 


TL-25P-02-V1 


D14 


Diode 


1SS53 


J14 


Connector 


TL-25P-05-V1 


D15 


Diode 


1SS53 


J15 


Connector 


TL-25P-02-V1 


D16 


Diode 


1SS53 


J16 


Connector 


TL-25P-04-V1 


D17 


Diode 


1SS53 


J17 


Connector 


TL-25P-04-V1 


D18 


Diode 


1SS53 


J18 


Connector 


TL-25P-08-V1 


D19 


Diode 


1SS53 


J19 


Connector 


TL-25P-04-V1 


D20 


Diode 


1SS53 


J20 


Connector 


TL-25P-03-V1 


D21 


Diode 


1SS53 


J21 


Connector 


TL-25P-04-V1 


D22 


Diode 


1SS53 


J22 


Connector 


TL-25P-04-V1 


D23 


Diode 


1SS53 


J23 


Connector 


TL-25P-04-V1 


D24 


Diode 


1SS53 


J24 


Connector 


TL-25P-03-V1 


D25 


Diode 


1SS53 


J25 


Connector 


TL-25P-03-V1 


D26 


Diode 


1SS53 


J26 


Connector 


TL-25P-10-V1 


D27 


Diode 


1SS53 


J27 


Connector 


TLB-P04H-B1 


D28 


Diode 


1SS53 








D29 


Diode 


1SS53 


SI 


Switch 


SSS312 


D30 


Diode 


1SS53 








D31 


Diode 


1SS53 


B1 


Main P.C.B. 


B-775 


D32 


Diode 


1SS53 








D33 


Diode 


1SS53 








D34 


Diode 


1SS53 








D35 


Diode 


1SS53 








D36 


Diode 


1SS53 


[RF UNIT] 




D37 


Zener 


RD 8.2 B3 








D38 


Diode 


1SS53 


IC1 


Diode Array 


ND487C2-3R 


D39 


Diode 


1SS53 


IC2 


Diode Array 


ND487C1-3R 


D40 


Diode 


1SS53 


IC3 


1C 


BA618 


D41 


Diode 


1SS53 


IC4 


1C 


BA618 


D42 


Diode 


1SS53 


IC5 


1C 


M51201L 








IC6 


1C 


TA7124P 


DS1 


Lamp 


RQ031-3043A 


FL1 


Crystal Filter 


70M15B 


LI 


Coil 


LR-85A 








L2 


Coil 


LS-254 


Q1 


Transistor 


2SC2053 


L3 


Coil 


LS-254 


Q2 


FET 


2SK241Y 


L4 


Coil 


LS-114 


Q3 


FET 


2SK241GR 


L5 


Coil 


LR-116 


Q4 


FET 


2SK241GR 


L6 


Coil 


LR-116 


Q5 


Transistor 


2SC945 (ALL, RANK) 


L7 


Coil 


LS-114 


Q6 


T ransistor 


2SC945P 


L8 


Coil 


LS-254 


Q7 


Transistor 


2SC945P 


L9 


Coil 


LS-198 


Q8 


Transistor 


2SA1015Y 


L10 


Coil 


LS-198 


Q9 


FET 


2SK241Y 


L11 


Coil 


LS-254 
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[RF UNIT] 

REF. NO. DESCRIPTION PART NO. 



[RF UNIT] 

REF. NO. DESCRIPTION PART NO. 



L12 


Coil 


L13 


Coil 


L14 


Coil 


L15 


Coil 


L16 


Coil 


L17 


Coil 


L18 


Coil 


L19 


Coil 


L20 


Coil 


L21 


Coil 


L22 


Coil 


L23 


Coil 


L24 


Coil 


L25 


Coil 


L26 


Coil 


L27 


Coil 


L28 


Coil 


L29 


Coil 


L30 


Coil 


L31 


Coil 


L32 


Coil 


L33 


Coil 


L34 


Coil 


L35 


Coil 


L36 


Coil 


L37 


Coil 


L38 


Coil 


L39 


Coil 


L40 


Coil 


L41 


Coil 


L42 


Coil 


L43 


Coil 


L44 


Coil 


L45 


Coil 


L46 


Coil 


L47 


Coil 


L48 


Coil 


L49 


Coil 


L50 


Coil 


L51 


Coil 


L52 


Coil 


L53 


Coil 


L54 


Coil 


L55 


Coil 


L56 


Coil 


L57 


Coil 


L58 


Coil 


L59 


Coil 


L60 


Coil 


L61 


Coil 


L62 


Coil 


L63 


Coil 


L64 


Coil 


L65 


Coil 


L66 


Coil 


L67 


Coil 


L68 


Coil 


L69 


Coil 


L70 


Coil 


L71 


Coil 


L72 


Coil 


L73 


Coil 


L74 


Coil 


L75 


Coil 



LAL03NAR33M 

LA-235 

LA-236 

LAL03NAR27M 

LAL03NAR33M 

LAL03NAR33M 

LR-116 

LR-116 

LS-232 

LS-232 

LS-266 

LS-136 

LS-226 

FL5H101K 

FL5H101K 

FL5H101K 

FL5H101K 

FL5H101K 

FL5H101K 

FL5H101K 

FL5H101K 

FL5H101K 

FL5H101K 

FL5H101K 

FL5H101K 

FL5H101K 

FL5H101K 

FL5H101K 

FL5H101K 

FL5H101K 

FL5H101K 

FL5H102K 

LAL03NAR33M 

LAL03NAR33M 

LAL03NAR27M 

LAL03NAR33M 

LAL03NAR39M 

LAL03NAR47M 

LAL03NAR47M 

LAL03NAR68M 

LAL03NAR56M 

LAL03NAR68M 

LAL03NAR68M 

LAL03NAR82M 

LAL03NAR68M 

LAL03NAR82M 

LAL03NAR82M 

LAL03NA1R0M 

LAL03NA1R0M 

LAL03NA1R2M 

LAL03NA1R2M 

LAL03NA1R2M 

LAL03NA1 R5M 

LAL03NA1 R8M 

LAL03NA1 R8M 

LAL03NA1R8M 

LAL03NA2R2M 

LAL03NA2R2M 

LAL03NA2R2M 

LAL03NA2R7M 

LAL03NA3R3K 

LAL03NA3R9K 

LAL03NA3R3K 

LAL03NA3R9K 



L76 


Coil 


L77 


Coil 


L78 


Coil 


L79 


Coil 


L80 


Coil 


L81 


Coil 


L82 


Coil 


L83 


Coil 


L84 


Coil 


L86 


Coil 


L87 


Coil 


L88 


Coil 


L89 


Coil 


L90 


Coil 


L91 


Coil 


L92 


Coil 


L93 


Coil 


L94 


Coil 


R1 


Resistor 


R2 


Resistor 


R3 


Resistor 


R4 


Resistor 


R5 


Resistor 


R6 


Resistor 


R7 


Resistor 


R8 


Resistor 


R9 


Resistor 


RIO 


Resistor 


R11 


Resistor 


R12 


Resistor 


R13 


Resistor 


R14 


Resistor 


R15 


Resistor 


R16 


Resistor 


R17 


Resistor 


R18 


Resistor 


R19 


Resistor 


R20 


Resistor 


R21 


Resistor 


R22 


Resistor 


R23 


Resistor 


R24 


Resistor 


R25 


Resistor 


R26 


Resistor 


R27 


Resistor 


R28 


Resistor 


R29 


Resistor 


R30 


Resistor 


R31 


Resistor 


R32 


Resistor 


R33 


Resistor 


R34 


Resistor 


R35 


Resistor 


R36 


Resistor 


R37 


Resistor 


R38 


Resistor 


R39 


Resistor 


R40 


Resistor 


R41 


Resistor 


R42 


Resistor 


R43 


Resistor 


R44 


Resistor 


R45 


Resistor 



LAL03NA4R7K 


LAL03NA5R6K 


LAL03NA4R7K 


LAL03NA5R6K 


LAL03NA3R9K 


LAL03NA4R7K 


EL0810SK1-101K 


EL0810SK1-101K 


EL0810SK1-101K 


EL0810SK1-101K 


EL0810SK1-3R9K 


EL0810SK14R7K 


LR-20 




LR-130 




LR-129 




LB-86A 




LS-163 




LAL04SK101K 


10K 


ELR25 


2.2K 


R25 


220 


ELR25 


8.2 


ELR25 


8.2 


ELR25 


150 


ELR25 


15 


R25 


15 


R25 


68 


R25 


IK 


R25 


2.2K 


ELR25 


100 


ELR25 


2.2K 


ELR25 


1.8K 


ELR25 


100 


ELR25 


IK 


R25 


1.8M 


ELR25 


1.8K 


ELR25 


IK 


ELR25 


2.2K 


ELR25 


4.7K 


R25 


10K 


ELR25 


IK 


ELR25 


2.2K 


ELR25 


IK 


ELR25 


IK 


ELR25 


4.7K 


ELR25 


470 


ELR25 


100 


ELR25 


47 K 


ELR25 


10K 


ELR25 


22K 


ELR25 


10K 


R25 


47K 


ELR25 


4.7K 


R25 


100 


R25 


100 


ELR25 


100 


ELR25 


150 


ELR25 


390 


ELR25 


2.2K 


ELR25 


220 


ELR25 


220 


ELR25 


220 


ELR25 


220 


ELR25 
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[RF UNIT] [RF UNIT] 



REF. NO. 


DESCRIPTION PART 


NO. 


REF. NO. 


DESCRIPTION PART NO. 




R46 


Resistor 


220 


ELR25 


C23 


Ceramic 


BP 


BOV 


R47 


Resistor 


220 


ELR25 


C24 


Ceramic 


0.0047 


BOV 


R48 


Resistor 


220 


ELR25 


C25 


Ceramic 


0.0047 


BOV 


R49 


Resistor 


220 


ELR25 


C26 


Ceramic 


0.001 


BOV 


R50 


Resistor 


220 


ELR25 


C27 


Ceramic 


BP 


BOV 


R51 


Resistor 


IK 


ELR25 


C28 


Ceramic 


0.0047 


BOV 


R52 


Resistor 


100 


ELR25 


C29 


Ceramic 


0.001 


BOV 


R53 


Resistor 


10K 


R25 


C30 


Ceramic 


DD104SL020J50V02 ( 2P) 


R54 


Resistor 


10K 


ELR25 


C31 


Ceramic 


DD104SL080J50V02 ( 8P) 


R55 


Resistor 


10K 


R25 


C32 


Ceramic 


0.0047 


BOV 


R56 


Resistor 


2.2K 


ELR25 


C33 


Ceramic 


0.0047 


BOV 


R57 


Resistor 


4.7K 


ELR25 


C34 


Ceranriic 


DD104SL200J50V02 (20P) 


R58 


Resistor 


22 


ELR25 


C35 


Ceramic 


68P 


BOV 


R59 


Resistor 


22 


ELR25 


C36 


Ceramic 


DD104SL180J50V02 (18P) 


R60 


Resistor 


4.7K 


ELR25 


C37 


Ceramic 


10P 


BOV 


R61 


Resistor 


IK 


ELR25 


C38 


Ceramic 


DD104SL030J50V02( 3P) 


R62 


Resistor 


10K 


ELR25 


C39 


Ceramic 


DD104SL390J50V02 |39P) 


R63 


Resistor 


22K 


R25 


C40 


Ceramic 


DD105SL121J50V02 (120P) 


R64 


Resistor 


56 


R25 


C41 


Ceramic 


100P 


BOV 


R65 


Resistor 


47 


ELR25 


C42 


Ceramic 


68P 


BOV 


R66 


Resistor 


5.6K 


ELR25 


C43 


Ceramic 


47P 


BOV 


R67 


Resistor 


220 


ELR25 


C44 


Ceramic 


DD104SL430J50V02 (43P) 


R68 


Resistor 


4.7 


R25 


C45 


Ceramic 


0.0047 


BOV 


R69 


Resistor 


22K 


ELR25 


C47 


Ceramic 


0.0047 


BOV 


R70 


Resistor 


10K 


ELR25 


C48 


Ceramic 


68P 


BOV 


R71 


Resistor 


220 


ELR25 


C49 


Ceramic 


330P 


BOV 


R72 


Resistor 


47 


ELR25 


C50 


Ceramic 


DD104SL560J50V02 (56P) 


R73 


Resistor 


10 


ELR25 


C51 


Ceramic 


0.0047 


BOV 


R74 


Array 


RM6473K 


C52 


Ceramic 


0.01 


BOV 


R75 


Array 


RM8-473K 


C53 


Electrolytic 


10 


16V 


R76 


Resistor 


IK 


ELR25 


C54 


Ceramic 


DD104SL560J50V02 (56P) 


R77 


Resistor 


10K 


R25 


C55 


Ceramic 


330P 


BOV 


R78 


Resistor 


IK 


R25 


C56 


Ceramic 


0.0047 


BOV 


R79 


Resistor 


100K 


ELR25 


C57 


Electrolytic 


10 


16V 


R80 


Resistor 


680 


ELR25 


C58 


Ceramic 


0.0047 


BOV 


R81 


Resistor 


100 


ELR25 


C59 


Ceramic 


loop 


BOV 


R82 


Resistor 


680 


ELR25 


C60 


Ceramic 


0.0047 


BOV 


R83 


Resistor 


100 


ELR25 


C61 


Ceramic 


0.0047 


BOV 


R84 


Resistor 


IK 


ELR25 


C62 


Ceramic 


0.0047 


BOV 


R85 


Resistor 


1 


ELR25 


C63 


Ceramic 


0.0047 


BOV 


R86 


Resistor 


68 


ELR25 


C64 


Ceramic 


0.0047 


BOV 


R87 


Resistor 


220 


RIO 


C65 


Electrolytic 


0.47 


BOV 










C67 


Ceramic 


0.0047 


BOV 


Cl 


Ceramic 


47P 


50V 


C68 


Ceramic 


0.0047 


BOV 


C2 


Ceramic 


22P 


BOV 


C69 


Ceramic 


100P 


BOV 


C3 


Ceramic 


DD104SL200J50V02 (20P) 


C70 


Ceramic 


220P 


BOV 


C4 


Ceramic 


470P 


BOV 


C71 


Barrier Lay 


RAU08SA821K (820P) 


C5 


Barrier Lay 


0.047 


25V 


C72 


Ceramic 


DD104SL240J50V02 (24P) 


C6 


Ceramic 


DD104SL390J50V02 (39P) 


C73 


Ceramic 


47P 


BOV 


C7 


Ceramic 


DD104SL070J50V02 ( 7P) 


C74 


Ceramic 


loop 


BOV 


C8 


Ceramic 


DD104SL620J50V02 (62P) 


C75 


Ceramic 


33P 


BOV 


C9 


Ceramic 


DD104SL030J50V02 ( 3P) 


C76 


Ceramic 


0.0047 


BOV 


CIO 


Ceramic 


DD104SL390J50V02 (39P) 


C77 


Ceramic 


0.0047 


BOV 


C11 


Ceramic 


0.5P 


BOV 


C78 


Ceramic 


DD106SL181J50V02 (180P) 


C12 


Ceramic 


DD104SL080J50V02 ( 8P) 


C79 


Ceramic 


DD108SL391J90V02 (390P) 


C13 


Ceramic 


5P 


BOV 


C80 


Barrier Lay 


UAT05X103IK (0.01) 


C14 


Ceramic 


0.0047 


BOV 


C81 


Ceramic 


DD104SL121J50V02 (120P) 


C15 


Ceramic 


0.001 


BOV 


C82 


Ceramic 


33P 


BOV 


C16 


Ceramic 


DD104SL040J50V02 ( 4P) 


C83 


Ceramic 


DD106SL181J50V02 (180P) 


C17 


Ceramic 


0.0047 


BOV 


C84 


Barrier Lay 


0.047 


25V 


C19 


Electrolytic 


2.2 


BOV 


C85 


Barrier Lay 


0.047 


25V 


C20 


Ceramic 


0.0047 


BOV 


C86 


Barrier Lay 


0.047 


25V 


C21 


Ceramic 


0.0047 


BOV 


C87 


Barrier Lay 


0.047 


25V 


C22 


Ceramic 


0.0047 


BOV 


C88 


Ceramic 


0.0047 


BOV 
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[RF UNIT] 



REF. NO. 


DESCRIPTION PART NO. 


C89 


Ceramic 


0.0047 50V 


C90 


Ceramic 


0.0047 50V 


C91 


Ceramic 


220P 50V 


C92 


Barrier Lay 


UAT04X102K (0.001) 


C93 


Barrier Lay 


UAT04X222K (0.0022) 


C94 


Ceramic 


220P 50V 


C95 


Ceramic 


DD104SL240J50V02 (24P) 


C96 


Ceramic 


DD107SL271J50V02 (270P) 


C97 


Ceramic 


0.0047 50V 


C98 


Barrier Lay 


0.047 25V 


C99 


Ceramic 


330P 50V 


Cl 00 


Ceramic 


DD109SL471J50V02 (470P) 


C101 


Barrier Lay 


UAT05X272K (0.0027) 


Cl 02 


Ceramic 


DD107SL301J50V02 (300P) 


Cl 03 


Ceramic 


DD104SL390J50V02 (39P) 


Cl 04 


Ceramic 


DD109SL471J50V02 (470P) 


Cl 05 


Barrier Lay 


0.047 25V 


Cl 06 


Barrier Lay 


0.047 25V 


C107 


Ceramic 


DD107SL301J50V02 (300P) 


C108 


Ceramic 


DD109SL511J50V02 (510P) 


Cl 09 


Barrier Lay 


UAT05X332K (0.0033) 


Clio 


Ceramic 


DD109SL511J50V02 (51 OP) 


cm 


Ceramic 


47P 50V 


C112 


Barrier Lay 


RAU06SA561K (560P) 


C113 


Barrier Lay 


0.047 25V 


C114 


Barrier Lay 


0.047 25V 


C115 


Barrier Lay 


RAU06SA561K (560P) 


C116 


Barrier Lay 


UAT04X122K (0.0012) 


C117 


Barrier Lay 


UAT06X562K (0.0056) 


C118 


Ceramic 


DD108SL391J50V02 (390P) 


C119 


Ceramic 


100P 50V 


Cl 20 


Ceramic 


DD109SL511J50V02 (510P) 


C121 


Barrier Lay 


0.047 25V 


Cl 22 


Barrier Lay 


0.1 16V 


Cl 23 


Barrier Lay 


RAU08SA821K (820P) 


Cl 24 


Barrier Lay 


UAT04X182K (0.0018) 


C125 


Barrier Lay 


UAT05X682K (0.0068) 


Cl 26 


Barrier Lay 


RAU08SA821K (820P) 


C127 


Ceramic 


1 50P 50V 


C128 


Ceramic 


DD108SL391J50V02 (390P) 


Cl 29 


Barrier Lay 


0.1 16V 


Cl 30 


Barrier Lay 


0.1 16V 


C131 


Barrier Lay 


UAT04X122K (0.0012) 


C132 


Barrier Lay 


UAT05X272K (0.0027) 


Cl 33 


Barrier Lay 


UAT05X103K (0.01) 


Cl 34 


Barrier Lay 


UAT04X152K (0.0015) 


C135 


Ceramic 


DD105SL121J50V02 (120P) 


C136 


Barrier Lay 


UAT04X152K (0.0015) 


C137 


Barrier Lay 


0.1 16V 


Cl 38 


Barrier Lay 


0.1 16V 


Cl 39 


Barrier Lay 


UAT04X152K (0.0015) 


C140 


Barrier Lay 


UAT04X182K (0.0018) 


C141 


Barrier Lay 


UAT08X123K (0.012) 


C142 


Barrier Lay 


UAT04X122K (0.0012) 


Cl 43 


Ceramic 


220P 50V 


Cl 44 


Barrier Lay 


UAT05X272K (0.0027) 


C145 


Barrier Lay 


0.1 16V 


C146 


Barrier Lay 


UAT04X222K (0.0022) 


C147 


Barrier Lay 


UAT05X332K (0.0033) 


Cl 48 


Barrier Lay 


UAT04X222K (0.0022) 


C149 


Ceramic 


DD109SL471J50V02 (470P) 


Cl 50 


Ceramic 


DD106SL181J50V02 (180P) 


C151 


Barrier Lay 


0.047 25V 


C152 


Barrier Lay 


0.047 25V 



[RF UNIT] 

ref.no. description part no. 



Cl 53 


Ceramic 


DD104SL030J50V02 ( 3P) 


Cl 54 


Barrier Lay 


0.1 16V 


Cl 55 


Electrolytic 


10 16V 


Cl 56 


Barrier Lay 


0.047 25V 


Cl 57 


Ceramic 


0.0047 50V 


Cl 58 


Ceramic 


0.0047 50V 


Cl 59 


Barrier Lay 


0.1 16V 


Cl 60 


Array 


B7ZC0711-32N (0.01x6) 


C161 


Array 


B7ZC0711-32N (0.01x6) 


C162 


Array 


B8ZC0111-32N (0.0082x7) 


Cl 63 


Array 


B8ZC0111-32N (0.0082x7) 


Cl 64 


Ceramic 


0.0047 50V 


Cl 65 


Ceramic 


0.0047 50V 


Cl 66 


Barrier Lay 


0.1 16V 


C167 


Barrier Lay 


6.1 16V 


C168 


Barrier Lay 


0.047 25V 


C169 


Ceramic 


0.0047 50V 


Cl 70 


Ceramic 


5P 50V 


C171 


Ceramic 


0.0047 50V 


Cl 72 


Electrolytic 


2.2 50V 


Cl 73 


Ceramic 


0.0047 50V 


Cl 74 


Ceramic 


0.0047 50V 


Cl 76 


Ceramic 


0.0047 50V 


Cl 77 


Barrier Lay 


UAT04X102K (0.001) 


Cl 78 


Barrier Lay 


RAU08SA821K (820P) 


Cl 79 


Barrier Lay 


UAT04X102K (0.001) 


Cl 80 


Barrier Lay 


UAT08X153K (0.015) 


C181 


Barrier Lay 


UAT05X682K (0.0068) 


C182 


Ceramic 


DD104SL270J50V02 (27P) 


Cl 83 


Barrier Lay 


UAT04X152K (0.0015) 


Cl 84 


Barrier Lay 


0.047 25V 


RL1 


Relay 


FBR221D012 


RL2 


Relay 


FBR211BD009-IVI 


J1 


Connector 


RT-0.1T-1.3B 


J2 


Connector 


RT-0.1T-1.3B 


J3 


Connector 


TL-25P-03-V1 


J4 


Connector 


TL-25P-08-V1 


J5 


Connector 


TL-25P-02-V1 


J6 


Connector 


TL-25P-05-V1 


J7 


Connector 


TL-25P-07-V1 


J8 


Connector 


TLB-P13H-B1 


J9 


Connector 


TL-25P-04-V1 


J10 


Connector 


TL-25P-05-V1 


J11 


Connector 


TMP-J01X-A1 


J12 


Connector 


TL-25P-02-V1 


J13 


Connector 


TL-25P-02-V1 


B1 


RF P.C.B 


B-777 


PI 


Connector 


TMP-P01X-A1 


P2 


Connector 


TMP-P01X-A1 


P3 


Connector 


TL-25H-02-B1 



[PA UNIT] 

Q1 Transistor 2SC1971 

Q2 Transistor 2SC3133 

Q3 Transistor 2SC3133 

Q4 Transistor 2SC2904 
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[PA UNIT] 

REF NO. DESCRIPTION PART NO. 



Q5 


Transistor 


2SC2904 


Q6 


Transistor 


2SD313 


Q7 


Transistor 


2SC2120 


D1 


Varistor 


MV5 


D2 


Varistor 


MV5W 


D3 


Diode 


1 N4002 


D4 


Diode 


1 N4002 


D5 


Diode 


15CD11 


LI 


Coil 


LR-142 


L2 


Coil 


FL5H 1R2 


L3 


Coil 


FL5H 1R2 


L4 


Coil 


LR-143 


L5 


Coil 


FSQH050RN 


L6 


Coil 


BT01RN1-A61 


L7 


Coil 


FSQH050RN 


L8 


Coil 


BT01RN1-A61 


L9 


Coil 


LR-83 


L10 


Coil 


LR-144 


L11 


Coil 


LR-146 


L12 


Coil 


FL5H101 


L13 


Coil 


FSQH050RN 


L14 


Coil 


BT01RN1-A61 


L15 


Coil 


FSQH050RN 


L16 


Coil 


BT01RN1-A61 


L17 


Coil 


FSQH050RN 


L18 


Coil 


BT01RN1-A61 


L19 


Coil 


FL5H 101 


L20 


Coil 


FL7H 222J 


L21 


Coil 


FL5H 221 K 


L22 


Coil 


FL5H 102K 


L23 


Coil 


FL5H 101 K 


L24 


Coil 


LAL04NA101K 


L25 


Coil 


LW-22 


R1 


Resistor 


220 R25 


R2 


Resistor 


100 R25 


R3 


Resistor 


470 R25 


R4 


Resistor 


2.2 R25 


R5 


Resistor 


4.7 R25 


R6 


Resistor 


68 ELR25 


R7 


Resistor 


22 ELR25 


R8 


Resistor 


22 ELR25 


R9 


Resistor 


68 ELR25 


RIO 


Resistor 


2.2 1W 


R11 


Resistor 


2.2 1W 


R12 


Resistor 


2.2 1W 


R13 


Resistor 


2.2 1W 


R14 


Resistor 


10 R50X 


R15 


Resistor 


10 R50X 


R16 


Resistor 


3.3 1W 


R17 


Resistor 


3.3 1W 


R18 


Resistor 


33K R25 


R19 


Resistor 


IK R25 


R20 


Resistor 


0.012 5W SQSL 


R21 


Resistor 


IK R25 


R22 


Resistor 


4.7 2W R2J 


R23 


Resistor 


470 H0651A 


R24 


Resistor 


150 R25 


R25 


Resistor 


0.1 1W SRW1P 


R26 


Resistor 


10K ELR25 


R27 


Resistor 


100 H0651A 


R28 


Resistor 


68 R50X 



[PA UNIT] 



REF NO. 


DESCRIPTION 


PART 


NO. 


R29 


Resistor 


10 


ELR25 


R30 


Resistor 


1.8 


ELR25 


R31 


Resistor 


22 


ELR25 


R32 


Resistor 


100 


R50X 


R33 


Resistor 


2.2K 


ELR25 


R34 


Resistor 


120 


R50X 


R35 


Serge Absorber 


DSA301 


R36 


Resistor 


220 


R50X 


Cl 


Ceramic 


0.0022 


50V 


C2 


Barrier Lay 


0.0012 


50V 


C3 


Barrier Lay 


0.1 


16V 


C4 


Mylar 


0.01 


50V 


C5 


Mylar 


0.01 


50V 


C6 


Cylinder 


100P 


50V 


C7 


Monolithic 


470P 


50V 


C8 


Monolithic 


6800P 


50V 


C9 


Monolithic 


6800P 


50V 


CIO 


Barrier Lay 


560P 


50V 


Cl 2 


Monolithic 


470P 


50V 


C13 


Monolithic 


1000P 


50V 


Cl 4 


Dip Mica 


DM19 


560P 500V ICR 


Cl 5 


Ceramic 


47P 


500V 


C16 


Dip Mica 


4700P 


500V 


C17 


Barrier Lay 


0.047 


25V 


C18 


Electrolytic 


ECEA16Z470 


C19 


Monolythic 


0.68 


25V 


C20 


Barrier Lay 


0.047 


25V 


C21 


Electrolytic 


47 


10V 


C22 


Electrolytic 


10 


16V 


C23 


Barrier Lay 


0.047 


25V 


C24 


Barrier Lay 


0.047 


25V 


C25 


Electrolytic 


470 


16V 


C26 


Barrier Lay 


0.047 


25V 


C27 


Electrolytic 


10 


16V 


C28 


Barrier Lay 


0.1 


16V 


C29 


Ceramic 


0.0047 


50V 


C30 


Barrier Lay 


0.047 


25V 


C31 


Barrier Lay 


0.1 


16V 


C32 


Barrier Lay 


0.047 


25V 


C33 


Barrier Lay 


0.047 


25V 


C34 


Barrier Lay 


0.047 


25V 


C35 


Barrier Lay 


0.047 


25V 


C36 


Barrier Lay 


0.047 


25V 


C37 


Ceramic 


0.0047 


50V 


C38 


Feed Through 


TF318-452E102GMV (aOOl ) 


C39 


Feed Through 


TF318-462E102GMV(a001) 


C40 


Feed Through 


TF318-452E102GMV (0.001 ) 


C41 


Feed Through 


TF318-452E102GMV (0.001 ) 


C42 


Barrier Lay 


0.047 


25V 


C43 


Barrier Lay 


0.047 


25V 


C44 


Barrier Lay 


0.1 


25V 


C45 


Ceramic 


DD31-0-SL180P 500V 02 


C46 


Ceramic 


DD31-0-SL180P 500V 02 


RL1 


Relay 


FBR621D009 


J1 


Connector 


MR-DS 




J2 


Connector 


TMP-J01X-V1 


J3 


Connector 


KC2 1-0060 


J4 


Connector 


LLR-6 




PI 


Connector 


TMP-P01X-A1 


P2 


Connector 


TMP-P01X-A1 
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[PA UNIT] 



[FILTER UNIT] 



REF. NO. 


DESCRIPTION 


PART NO. 


REF. NO. 


DESCRIPTION 


PART NO. 


P3 


Connector 


TL25H-05-B1 


R2 


Resistor 


47K R25 


P4 


Connector 


TL25H-04-B1 


R3 


Resistor 


47K R25 


P5 


Connector 


TL25H-02-B1 


R4 


Resistor 


12K ELR25 


P6 


Connector 


TL25H-02-B1 


R5 


Resistor 


12K ELR25 


P7 


Connector 


1545R-1 














Cl 


Dip Mica 


DM20 1200P 500V ICR 


FI 


Fuse Holder 


TFH-S30 


C2 


Ceramic 


DD31-0-SL150P 500V 02 








C3 


Dip Mica 


DM20 2200P 500V ICR 


SI 


Thermal Switch 


OHD-90M 


C4 


Dip Mica 


DM19 390P 500V ICR 


S2 


Thermal Switch 


OHD-50M 


C5 


Dip Mica 


DM20 1000P 500V ICR 








C6 


Dip Mica 


DM19 680P 500V ICR 


MF1 


DC Motor 


M6B 12U22 


C7 


Ceramic 


DD31-0-82P 500V 02 








C8 


Dip Mica 


DM19 1200P 500V ICR 


B1 


PA P.C.B 


B-720A 


C9 


Ceramic 


DD31-2-SL220P 500V 02 


B2 


Connector P.C.B 


B-781 


CIO 


Dip Mica 


DM19 680P 500V ICR 








C11 


Ceramic 


DD31-4-SL300P 500V 02 








C12 


Ceramic 


DD38-0-SL 100P 500V 02 








C13 


Dip Mica 


DM19 680P 500V ICR 








C14 


Ceramic 


DD35-0-SL39P 500V 02 


[FILTER 


: UNIT] 




C15 


Ceramic 


DD31-4-SL330P 500V 02 








C16 


Ceramic 


DD31-2-SL220P 500V 02 


D1 


Diode 


1K60 


Cl 7 


Ceramic 


DD38-0-SL47P 500V 02 


D2 


Diode 


1K60 


C18 


Dip Mica 


DM19 470P 500V ICR 


D3 


Diode 


1SS53 


C19 


Ceramic 


DD38-0-SL82P 500V 02 


D4 


Diode 


1SS53 


C20 


Ceramic 


DD31-2-SL220P 500V 02 


D5 


Diode 


1SS53 


C21 


Ceramic 


DD31-2-SL150P 500V 02 


06 


Diode 


1SS53 


C22 


Ceramic 


DD35-0-SL24P 500V 02 


07 


Diode 


1SS53 


C23 


Ceramic 


DD31-4-SL330P 500V 02 


08 


Diode 


1SS53 


C24 


Ceramic 


DD36-0-SL56P 500V 02 


09 


Diode 


1SS53 


C25 


Ceramic 


DD31-2-SL150P 500V 02 








C26 


Ceramic 


DD31-2-SL150P 500V 02 


LI 


Coil 


LR-47 


C27 


Ceramic 


DD35-0-SL10P 500V 02 


L2 


Coil 


LR-48 


C28 


Ceramic 


DD31-2-SL220P 500V 02 


L3 


Coil 


LR-49 


C29 


Ceramic 


DD35-0-SL33P 500V 02 


L4 


Coil 


LR-50 


C30 


Ceramic 


DD38-0-SL100P 500V 02 


L5 


Coil 


LR-52 


C31 


Ceramic 


DD38-0-SL82P 500V 02 


L6 


Coil 


LR-51 


C32 


Ceramic 


DD35-0-SL10P 500V 02 


L7 


Coil 


LR-90 


C33 


Ceramic 


DD31-0-SL180P 500V 02 


L8 


Coil 


LR-91 


C34 


Ceramic 


DD35-0-SL27P 500V 02 


L9 


Coil 


LR-53 


C35 


Ceramic 


DD38-0-SL68P 500V 02 


L10 


Coil 


LR-54 


C36 


Trimmer 


ECV-1ZW 20x40 


L11 


Coil 


LA- 166 


C37 


Ceramic 


220P 50V 


L12 


Coil 


LA- 165 


C38 


Ceramic 


100P 50V 


L13 


Coil 


LA- 168 


C39 


Ceramic 


loop 50V 


L14 


Coil 


LA- 167 


C40 


Ceramic 


loop 50V 


L15 


Coil 


LR-22A 


C41 


Ceramic 


loop 50V 


L16 


Coil 


FL7H222J 


C42 


Barrier Lay 


0.047 25V 


L17 


Coil 


FL5H101 


C43 


Barrier Lay 


0.047 25V 


L18 


Coil 


FL5H101 


C44 


Barrier Lay 


0.047 25V 


L19 


Coil 


FL5H101 


C45 


Barrier Lay 


0.047 25V 


L20 


Coil 


FL5H101 


C46 


Barrier Lay 


0.047 25V 


L21 


Coil 


FL5H101 


C47 


Barrier Lay 


0.047 25V 


L22 


Coil 


FL5H101 


C48 


Barrier Lay 


0.047 25V 


L23 


Coil 


FL5H101 


C49 


Barrier Lay 


0.047 25V 


L24 


Coil 


FL5H101 


C50 


Ceramic 


0.0047 50V 


L25 


Coil 


FL5H100 


C51 


Ceramic 


0.0047 50V 


L26 


Coil 


FL5H100 


C52 


Ceramic 


0.0047 50V 


L27 


Coil 


FL5H100 


C53 


Ceramic 


0.0047 50V 


L28 


Coil 


FL5H100 


C54 


Ceramic 


0.0047 50V 


L29 


Coil 


FL5H100 


C55 


Ceramic 


0.0047 50V 


L30 


Coil 


FL5H100 








L32 


Coil 


LA-24 


RL1 


Relay 


FBR211BD012-M 








RL2 


Relay 


FBR211BD012-M 


R1 


Resistor 


68 R25 


RL3 


Relay 


FBR211BD012-M 
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[FILTER UNIT] [PLL UNIT] 



REF. NO. 


DESCRIPTION 


PART NO. 


REF. NO. 


DESCRIPTION 


PART NO. 


RL4 


Relay 


FBR211BD012-M 


Dll 


Diode 


1SS53 


RL5 


Relay 


FBR211BD012-M 


D12 


Varactor Diode 


FC52M 


RL6 


Relay 


FBR211BD012-M 


D13 


Varactor Diode 


1SV50-E 


RL7 


Relay 


FBR211BD012-M 


D14 


Varactor Diode 


1SV50-E 


RL8 


Relay 


FBR211BD012-M 


D15 


Varactor Diode 


1SV50-E 


RL9 


Relay 


FBR211BD012-M 


D16 


Diode 


1SS53 


RL10 


Relay 


FBR211BD012-M 


D17 


Diode 


1SS53 


RL11 


Relay 


FBR211BD012-M 


D18 


Diode 


1SS53 


RL12 


Relay 


FBR211BD012-M 


D19 


Diode 


1SS53 


RL13 


Relay 


FBR211BD012-M 


D20 


Zener 


RD 5.1 B2 


RL14 


Relay 


FBR211BD012-M 














LI 


Choke 


LW-19 


B1 


Filter P.C.B 


B-763 


L2 


Coil 


LS-94 








L6 


Choke 


LAL04NA102K 


J1 


Connector 


TMP-J01X-V1 


L7 


Choke 


EL0810SKI-101 


J3 


Connector 


TL-25P-03-V1 


L8 


Coil 


LS-162 








L9 


Coil 


LA-244 


PI 


Connector 


TL-25H-07-A1 


L10 


Coil 


LA-254 


P2 


Connector 


TMP-J01X-A1 


L11 


Choke 


LB4 R36 








L12 


Choke 


LB4 R23 








L13 


Choke 


LW-17 








L14 


Choke 


FL5H101K 








L15 


Choke 


FL5H101K 


[PLL UNIT] 




L16 


Choke 


LR-79 








L17 


Coil 


LB-135 


IC1 


1C 


M54929P 


L18 


Choke 


LW-19 


IC2 


1C 


M54466L 


L19 


Choke 


LR-79 


IC3 


1C 


MPC1037H 


L20 


Coil 


LB-135 


IC4 


1C 


MPC1037H 


L21 


Choke 


LW-19 


IC5 


1C 


SN74LS90N 


L22 


Choke 


LR-79 


IC7 


1C 


TA78L008AP 


L23 


Coil 


LB-135 


ICS 


1C 


7805 


L24 


Choke 


LW-19 








L25 


Choke 


LR-79 


Q1 


Transistor 


2SC945P 


L26 


Coil 


LB-135 


Q2 


Transistor 


2SC945P 


L27 


Choke 


LW-19 


Q3 


Transistor 


2SC945P 


L28 


Choke 


BT01RN1-A61 


Q4 


Transistor 


2SC945P 


L29 


Choke 


LAL03NAR56M 


Q5 


FET 


2SK30A-Y 








Q6 


FET 


2SK30A-Y 


R2 


Resistor 


2.2K ELR25 


Q7 


Transistor 


2SC1571G 


R3 


Resistor 


4.7K ELR25 


Q8 


Transistor 


2SA1015Y 


R4 


Resistor 


10K ELR25 


Q9 


Transistor 


2SC945P 


R5 


Resistor 


470 ELR25 


Q10 


Transistor 


2SC945R 


R6 


Resistor 


220 ELR25 


Q11 


Transistor 


2SC383TM 


R7 


Resistor 


47 R25 


Q15 


FET 


2SK241-Y 


R8 


Resistor 


47 ELR25 


Q16 


Transistor 


2SC383TM 


R9 


Resistor 


100 ELR25 


Q17 


Transistor 


2SC383TM 


RIO 


Resistor 


15K ELR25 


Q18 


FET 


2SK192A-GR 


R11 


Resistor 


IK R25 


Q19 


FET 


2SK192A-GR 


R12 


Resistor 


470 ELR25 


Q20 


FET 


2SK192A-GR 


R21 


Resistor 


8.2K R25 


Q21 


FET 


2SK192A-GR 


R22 


Resistor 


IK R25 


Q22 


Transistor 


2SC383TM 


R24 


Resistor 


100 ELR25 


Q23 


Transistor 


2SC383TM 


R25 


Resistor 


100 ELR25 


Q24 


Transistor 


2SC945P 


R26 


Resistor 


470 ELR25 


Q25 


Transistor 


2SC383TM 


R27 


Resistor 


220 ELR25 


Q26 


Transistor 


2SC383TM 


R28 


Resistor 


100 ELR25 








R29 


Resistor 


47 ELR25 


D2 


Zener 


RD5.1E B2 


R30 


Resistor 


3.3K ELR25 


Q4 


Diode 


1SS53 


R31 


Resistor 


47K ELR25 


D5 


Diode 


1SS53 


R32 


Resistor 


10K ELR25 


D7 


Diode 


1SS53 


R33 


Resistor 


10K ELR25 


D8 


Diode 


1SS53 


R34 


Resistor 


220 ELR25 


D9 


Diode 


1SS53 


R35 


Resistor 


220 ELR25 


DIO 


Diode 


1SS53 


R37 


Resistor 


2.7K ELR25 
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[PLL UNIT] [PLL UNIT] 



REF. NO. 


DESCRIPTION 


PART 


NO. 


REF. NO. 


DESCRIPTION 


PART NO. 


R38 


Resistor 


390 


ELR25 


R109 


Resistor 


3.3K 1 


ELR25 


R39 


Resistor 


IK 


R25 










R40 


Resistor 


4.7K 


ELR25 


C3 


Ceramic 


47P CH 


50V 


R41 


Resistor 


1.8M 


ELR25 


C4 


Ceramic 


0.0047 


50V 


R42 


Resistor 


IK 


ELR25 


C5 


Electrolytic 


10 


16V 


R43 


Resistor 


1.2K 


ELR25 


C6 


Ceramic 


82P TH 


50V 


R44 


Resistor 


4.7K 


ELR25 


C7 


Ceramic 


0.0047 


50V 


R45 


Resistor 


IK 


R25 


C8 


Ceramic 


82P TH 


50V 


R46 


Resistor 


4.7K 


R25 


C9 


Ceramic 


10P 


50V 


R47 


Resistor 


100 


R25 


C11 


Ceramic 


47P 


50V 


R48 


Resistor 


2.2K 


ELR25 


C12 


Ceramic 


100P 


50V 


R49 


Resistor 


2.2K 


ELR25 


C27 


Barrier Lay 


0.047 


25V 


R50 


Resistor 


10K 


ELR25 


C29 


Ceramic 


470P 


50V 


R52 


Resistor 


27K 


ELR25 


C30 


Ceramic 


470P 


50V 


R53 


Resistor 


22K 


ELR25 


C31 


Barrier Lay 


0.1 


16V 


R54 


Resistor 


22K 


ELR25 


C32 


Ceramic 


0.0047 


50V 


R55 


Resistor 


47K 


ELR25 


C33 


Electrolytic 


47 


10V 


R56 


Resistor 


100K 


ELR25 


C34 


Ceramic 


0.0047 


50V 


R57 


Resistor 


100K 


ELR25 


C35 


Ceramic 


6P 


50V 


R58 


Resistor 


150 


ELR25 


C36 


Ceramic 


6P 


50V 


R59 


Resistor 


3.3K 


ELR25 


C37 


Ceramic 


0.0047 


50V 


R60 


Resistor 


100K 


ELR25 


C39 


Ceramic 


47P 


50V 


R61 


Resistor 


100K 


ELR25 


C40 


Ceramic 


0.0047 


50V 


R62 


Resistor 


150 


ELR25 


C41 


Ceramic 


0.001 


BOV 


R63 


Resistor 


3.3K 


ELR25 


C42 


Ceramic 


0.0047 


BOV 


R64 


Resistor 


100K 


ELR25 


C43 


Ceramic 


43P 


BOV 


R65 


Resistor 


100K 


ELR25 


C44 


Ceramic 


51P 


BOV 


R66 


Resistor 


150 


ELR25 


C45 


Ceramic 


82P 


BOV 


R67 


Resistor 


3.3K 


ELR25 


C46 


Ceramic 


15P 


BOV 


R68 


Resistor 


100K 


ELR25 


C47 


Ceramic 


62P 


BOV 


R69 


Resistor 


100K 


ELR25 


C48 


Ceramic 


150P 


BOV 


R70 


Resistor 


150 


ELR25 


C49 


Ceramic 


120P 


BOV 


R71 


Resistor 


3.3K 


ELR25 


C50 


Ceramic 


56P 


BOV 


R72 


Resistor 


180 


ELR25 


C51 


Ceramic 


330P 


BOV 


R73 


Resistor 


33 


ELR25 


C52 


Ceramic 


68P 


BOV 


R74 


Resistor 


4.7K 


ELR25 


C53 


Ceramic 


150P 


BOV 


R75 


Resistor 


220 


ELR25 


C54 


Ceramic 


0.0047 


50V 


R76 


Resistor 


330 


ELR25 


C55 


Ceramic 


0.0047 


BOV 


R77 


Resistor 


22 


ELR25 


C56 


Ceramic 


0.001 


BOV 


R78 


Resistor 


220 


ELR25 


C57 


Ceramic 


0.0047 


BOV 


R79 


Resistor 


22K 


ELR25 


C58 


Ceramic 


0.0022 


BOV 


R80 


Resistor 


100 


ELR25 


C59 


Ceramic 


0.0047 


BOV 


R81 


Resistor 


560 


ELR25 


C60 


Ceramic 


0.0047 


BOV 


R82 


Resistor 


10K 


ELR25 


C62 


Ceramic 


0.0047 


BOV 


R83 


Resistor 


47K 


ELR25 


C63 


Ceramic 


0.0047 


BOV 


R84 


Resistor 


10K 


ELR25 


C64 


Electrolytic 


47 


10V 


R85 


Resistor 


220 


ELR25 


C65 


Array 


B7ZC0717-32N (470Px6) 


R86 


Resistor 


10K 


ELR25 


C66 


Electrolytic 


47 


10V 


R87 


Resistor 


100 


ELR25 


C67 


Barrier Lay 


0.047 


25V 


R88 


Resistor 


100 


R25 


C68 


Barrier Lay 


0.1 


16V 


R89 


Resistor 


220 


ELR25 


C69 


Ceramic 


0.001 


BOV 


R90 


Resistor 


22K 


ELR25 


C70 


Ceramic 


0.001 


BOV 


R91 


Resistor 


10K 


ELR25 


C71 


Electrolytic 


1 


BOV 


R92 


Resistor 


470 


ELR25 


C72 


Electrolytic 


100 


10V 


R93 


Resistor 


47 


ELR25 


C73 


Ceramic 


0.0047 


BOV 


R94 


Resistor 


10K 


R25 


C74 


Barrier Lay 


0.047 


25V 


R95 


Resistor 


10K 


R25 


C75 


Electrolytic 


0.47 


BOV B.P 


R96 


Resistor 


10K 


R25 


C76 


Ceramic 


56P 


BOV 


R97 


Resistor 


10K 


R25 


C77 


Ceramic 


24P 


BOV 


R98 


Resistor 


47K 


R25 


C78 


Trimmer 


CTZ51C 




R99 


Resistor 


47K 


R25 


C79 


Ceramic 


56P CH 


BOV 


R100 


Resistor 


SRW IP 


' 10 


C80 


Ceramic 


12P CH 


BOV 


R101 


Resistor 


120 


R50 


C81 


Ceramic 


12P CH 


BOV 


R103 


Resistor 


47 


ELR25 


C82 


Ceramic 


0.0047 


BOV 
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[PLL UNIT] 



[PLL UNIT] 



REF. NO. 


DESCRIPTION 


PART NO. 


REF. NO. 


DESCRIPTION 


PART 


NO. 


C83 


Ceramic 


IP 


50V 


J2 


Connector 


5138-1 1CPB 


C84 


Ceramic 


0.0047 


50V 


J3 


Connector 


5138-04CPB 


C85 


Barrier Lay 


0.047 


25V 


J4 


Connector 


TMP-J01X-V1 


C86 


Ceramic 


56P 


50V 










C87 


Ceramic 


15P 


50V 


XI 


Crystal 


CR-21 (30.72MHz) 


C88 


Trimmer 


CTZ51C 












C89 


Ceramic 


47P CH 


50V 


FI1 


Crystal Filter 


FL-69 (30M15A) 


C90 


Ceramic 


12P CH 


50V 










C91 


Ceramic 


12P CH 


50V 


B1 


PLLP.C.B 


B-704C 




C92 


Ceramic 


0.0047 


50V 










C93 


Ceramic 


IP 


50V 










C94 


Ceramic 


0.0047 


50V 










C95 


Ceramic 


47P 


50V 










C96 


Ceramic 


10P 


50V 


[PLL SUB LOOP] 






C97 


Trimmer 


CTZ51A 












C98 


Ceramic 


47P CH 


50V 


IC201 


1C 


M54929P 


C99 


Ceramic 


12P CH 


50V 


IC202 


1C 


M54466L 


Cl 00 


Ceramic 


8P CH 


50V 


IC203 


1C 


SN74LS90N 


C101 


Ceramic 


0.0047 


50V 


IC204 


1C 


M54459L 


Cl 02 


Ceramic 


IP 


50V 










Cl 03 


Ceramic 


0.0047 


50V 


Q201 


FET 


2SK192A-GR 


C104 


Barrier Lay 


0.047 


25V 


Q202 


Transistor 


2SC763C 


Cl 05 


Ceramic 


39P 


50V 










Cl 06 


Ceramic 


7P 


50V 


D201 


Varactor Diode 


1SV50-E 


Cl 07 


Trimmer 


CTZ51A 












Cl 08 


Ceramic 


33P CH 


50V 


L201 


Coil 


LB-133 




C109 


Ceramic 


12P CH 


50V 


L202 


Choke 


LW-19 




C110 


Ceramic 


5P CH 


50V 


L203 


Choke 


FL5H 101K 


cm 


Ceramic 


0.0047 


50V 


L204 


Choke 


LAL04NA 101K 


C112 


Ceramic 


IP 


50V 


L205 


Choke 


LAL04NA 101K 


C113 


Ceramic 


0.0047 


50V 










C114 


Barrier Lay 


0.047 


25V 


R201 


Resistor 


10K 


ELR25 


C115 


Electrolytic 


100 


10V 


R202 


Resistor 


IK 


R25 


C116 


Ceramic 


0.0047 


50V 


R203 


Resistor 


2.7K 


ELR25 


C117 


Ceramic 


22P 


50V 


R204 


Resistor 


33K 


ELR25 


C118 


Ceramic 


22P 


50V 


R205 


Resistor 


10K 


ELR25 


C119 


Ceramic 


47P 


50V 


R206 


Resistor 


470K 


ELR25 


Cl 20 


Ceramic 


0.0047 


50V 


R207 


Resistor 


470K 


ELR25 


C121 


Ceramic 


0.0047 


50V 


R208 


Resistor 


180 


ELR25 


Cl 22 


Ceramic 


0.001 


50V 


R209 


Resistor 


150 


ELR25 


Cl 23 


Ceramic 


0.0047 


50V 


R210 


Resistor 


5.6K 


ELR25 


Cl 24 


Ceramic 


5P 


50V 


R211 


Resistor 


1.2K 


ELR25 


Cl 25 


Ceramic 


0.001 


BOV 


R212 


Resistor 


330 


ELR25 


Cl 26 


Ceramic 


0.0047 


BOV 


R213 


Resistor 


150 


R25 


C127 


Ceramic 


47P 


BOV 


R214 


Resistor 


4.7K 


R25 


Cl 28 


Electrolytic 


47 


10V 


R215 


Resistor 


2.2K 


R25 


Cl 29 


Electrolytic 


100 


16V 


R216 


Resistor 


2.7K 


ELR25 


Cl 30 


Ceramic 


0.0047 


BOV 


R217 


Resistor 


2.7K 


ELR25 


C131 


Ceramic 


0.0047 


BOV 


R218 


Resistor 


390 


ELR25 


C132 


Electrolytic 


47 


10V 










Cl 33 


Ceramic 


0.001 


BOV 


C201 


Array 


B7ZC0717-32N 


Cl 34 


Ceramic 


0.001 


BOV 


C202 


Electrolytic 


0.22 


BOV RC2 


Cl 35 


Ceramic 


0.001 


BOV 


C203 


Barrier Lay 


0.047 


25V 


Cl 36 


Ceramic 


0.001 


BOV 


C204 


Ceramic 


0.0022 


BOV 


C137 


Electrolytic 


10 


16V 


C205 


Ceramic 


0.001 


BOV 


Cl 39 


Ceramic 


0.0047 


BOV 


C206 


Electrolytic 


47 


10V 


C140 


Ceramic 


0.0047 


BOV 


C207 


Ceramic 


39P 


BOV (UJ) 


C141 


Ceramic 


0.0047 


BOV 


C208 


Ceramic 


22P 


BOV 


C142 


Ceramic 


0.0047 


BOV 


C209 


Ceramic 


4P 


BOV 


Cl 43 


Ceramic 


0.0047 


BOV 


C210 


Ceramic 


4P 


BOV 


Cl 46 


Ceramic 


100P 


BOV 


C211 


Electrolytic 


47 


10V 


C147 


Ceramic 


5P 


BOV 


C212 


Ceramic 


0.0022 


BOV 










C213 


Ceramic 


IP 


BOV 


J1 


Connector 


TL25P-05-V1 


C214 


Ceramic 


0.0047 


BOV 
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[PLL SUB LOOP] [LOGIC UNIT] 



REF. NO. 


DESCRIPTION 


PART NO. 


REF. NO. 


DESCRIPTION 


PART 


d 

Z 


C215 


Ceramic 


0.001 50V 


D2S 


Diode 


1SS53 




C216 


Ceramic 


47P 50V 


D27 


Diode 


1SS53 




C217 


Ceramic 


0.0022 50V 


D28 


Diode 


1SS53 




C218 


Ceramic 


0.0047 50V 


D29 


Diode 


1SS53 




C219 


Barrier Lay 


0.047 25V 


D30 


Diode 


1SS53 




C220 


Ceramic 


470P 50V 


D31 


Diode 


1SS53 




C221 


Ceramic 


0.0047 50V 


D32 


Diode 


1SS53 




C222 


Ceramic 


0.001 50V 


D33 


Diode 


1SS53 




C223 


Electrolytic 


47 10V 


D34 


Diode 


1SS53 




C224 


Ceramic 


0.0047 50V 


D35 


Diode 


1SS53 




C225 


Ceramic 


0.0047 50V 


D3S 


Diode 


1SS53 




C226 


Ceramic 


0.0047 50V 


D37 


Zener 


RD8.2 EBI 


C227 


Ceramic 


0.0047 50V 
















XI 


Ceramic Unit 


CSA400MT 








R1 


Resistor 


4.7K 


ELR25 








R2 


Resistor 


47K 


R25 


[LOGIC UNIT] 




R3 


Resistor 


10K 


ELR25 








R4 


Resistor 


47K 


ELR25 


IC1 


1C 


/iA78M05 


R5 


Resistor 


470 


ELR25 


IC2 


1C 


RP5G01 007 


RS 


Array 


RM-4 104 


IC3 


1C 


MPD7801G 114 


R7 


Resistor 


120K 


ELR25 


ICS 


1C 


SN74LS32N 


RS 


Resistor 


10K 


R25 


ICS 


1C 


SN74LS02N 


RIO 


Resistor 


47K 


R25 


IC7 


1C 


4013B 


R11 


Resistor 


3.3M 


ELR25 


ICS 


1C 


TC4528BP 


R12 


Resistor 


1M 


ELR25 


IC9 


1C 


SN74LS377N 


R13 


Resistor 


33 


ELR25 


IC10 


1C 


SN74LS11N 


R14 


Trimmer 


1M H1051C 


IC11 


1C 


SN74LS175N 


R15 


Resistor 


220K 


ELR25 


IC12 


1C 


BASIS 


R1S 


Resistor 


47K 


ELR25 


IC13 


1C 


BASIS 


R17 


Resistor 


1M 


R25 


IC14 


1C - 


M50780SP 


R18 


Resistor 


1M 


R25 


IC15 


1C 


BASIS 


R19 


Resistor 


47K 


R25 


IC16 


1C 


DAN401 


R20 


Resistor 


10 


R50 


IC17 


1C 


SN74LS08N 


R21 


Resistor 


10K 


R25 


IC18 


1C 


SN74LS08N 


R22 


Array 


RM-8 472 








R23 


Resistor 


68K 


ELR25 


Q1 


Transistor 


2SA1048Y 


R24 


Resistor 


4.7K 


ELR25 


Q2 


T ransistor 


2SA1048Y 


R25 


Resistor 


10K 


R25 


Q3 


T ransistor 


2SA1048Y 


R2S 


Resistor 


IK 


ELR25 


Q4 


Transistor 


2SC2458GR 


R27 


Array 


RM-4 472 


Q5 


Transistor 


2SC2458GR 


R28 


Resistor 


47K 


ELR25 








R29 


Resistor 


750 


CRB25FX 


D1 


Diode 


1SS53 


R30 


Resistor 


1.8K 


CRB25FX 


D2 


Diode 


1SS53 


R31 


Resistor 


3.3K 


CRB25FX 


D3 


Diode 


1SS53 


R32 


Resistor 


5.6K 


CRB25FX 


D6 


Diode 


1SS53 


R33 


Resistor 


10K 


CRB25FX 


D7 


Diode 


1SS53 


R34 


Resistor 


4.7K 


CRB25FX 


D8 


Diode 


1SS53 


R35 


Resistor 


IK 


R25 


D9 


Diode 


1SS53 


R3S 


Resistor 


IK 


R25 


DIO 


Diode 


1SS53 


R37 


Resistor 


IK 


R25 


D12 


Diode 


1SS53 


R38 


Resistor 


IK 


R25 


D13 


Diode 


1SS53 


R39 


Resistor 


IK 


R25 


D15 


Diode 


1SS53 


R40 


Resistor 


IK 


R25 


D16 


Diode 


1SS53 


R41 


Resistor 


IK 


R25 


D17 


Diode 


1SS53 


R42 


Resistor 


IK 


R25 


D18 


Diode 


1SS53 


R43 


Resistor 


IK 


R25 


D19 


Diode 


1SS53 


R44 


Resistor 


IK 


R25 


D20 


Diode 


1SS53 


R45 


Resistor 


IK 


R25 


D21 


Diode 


1SS53 


R4S 


Resistor 


IK 


R25 


D22 


Diode 


1SS53 


R47 


Resistor 


IK 


R25 


D23 


Diode 


1SS53 


R48 


Resistor 


IK 


R25 


D24 


Diode 


1SS53 


R49 


Resistor 


IK 


R25 


D25 


Diode 


1SS53 


R50 


Resistor 


IK 


R25 
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[LOGIC UNIT] 



[LOGIC UNIT] 



REF. NO. 


DESCRIPTION 


PART NO. 


REF. NO. 


DESCRIPTION 


PART NO. 


R51 


Resistor 


IK R25 


J9 


Connector 


TL-2BP-07-V1 


R52 


Resistor 


100 R25 


J10 


Connector 


TL-2BP-09-V1 


R54 


Resistor 


1.2K R25 


J11 


Connector 


B1 38-1 1C 


R55 


Resistor 


10K R25 


J13 


Connector 


TL-2BP-10-V1 


R56 


Resistor 


10K R25 


J14 


Connector 


B138-08C 


R57 


Resistor 


220 ELR25 


J16 


Connector 


3022-1 2B 








J17 


Connector 


3022-08B 


Cl 


Electrolytic 


33 16V 








C2 


Barrier Lay 


0.1 16V 


B1 


Logic P.C.B 


B70BA 


C3 


Barrier Lay 


0.1 16V 








C4 


Electrolytic 


47 10V 








C5 


Electrolytic 


1 BOV 








C6 


Barrier Lay 


0.1 16V 








C7 


Mylar 


0.0022 BOV 


[IF UNIT] 




C8 


Mylar 


0.001 BOV 








C9 


Mylar 


0.001 BOV 


IC1 


1C 


jLiPC1037H 


CIO 


Barrier Lay 


0.1 16V 


IC2 


1C 


//PC1037H 


C11 


Ceramic 


33P BOV 








C12 


Ceramic 


33P BOV 


Q1 


Transistor 


2SA101BY 


C13 


Barrier Lay 


0.1 16V 


Q2 


Transistor 


2SA101BY 


C14 


Barrier Lay 


0.047 25V 


Q3 


Transistor 


2SA101BY 


C15 


Electrolytic 


1 B.P BOV 


Q4 


Transistor 


2SC94BP 


C16 


Ceramic 


0.0047 BOV 


QB 


Transistor 


2SC94BP 


C17 


Ceramic 


0.0047 BOV 


Q6 


Transistor 


2SC94BP 


C18 


Electrolytic 


47 10V 


Q7 


Transistor 


2SC763C 


C19 


Ceramic 


0.0047 BOV 


Q8 


Transistor 


2SC94BP 


C20 


Array 


B8ZC0111-32N (a0082x7) 


Q9 


Transistor 


2SC94BP 


C21 


Ceramic 


470P BOV 


01 0 


FET 


2SK241GR 


C22 


Ceramic 


0.001 BOV 


Oil 


FET 


2SK241Y 


C23 


Barrier Lay 


0.1 16V 


012 


FET 


2SK241GR 


C24 


Ceramic 


0.0022 BOV 


013 


Transistor 


2SA101BY 


C25 


Ceramic 


0.001 BOV 


014 


Transistor 


2SA101BY 


C26 


Array 


B8ZC0111-32N (a0082x7) 








C27 


Array 


BBRC0124-32N(Oj001x4) 


D1 


Diode 


1SSB3 


C28 


Array 


B7ZC0711-32N (0.01x6) 


D2 


Diode 


1SSB3 


C29 


Array 


B7ZC0711-32N (0.01x6) 


D3 


Diode 


1SSB3 


C30 


Barrier Lay 


0.1 16V 


D4 


Diode 


1SSB3 


C31 


Barrier Lay 


0.1 16V 


D6 


Diode 


1SS53 


C32 


Barrier Lay 


0.1 16V 


D7 


Diode 


1SSB3 








D8 


Diode 


1SSB3 


LI 


Choke 


FLBH 102K 


D9 


Diode 


1SSB3 


L2 


Choke 


BT01RN1-A61 


DIO 


Diode 


1SSB3 


L3 


Choke 


BT01RN1-A61 


Dll 


Diode 


1SSB3 


L4 


Choke 


FLBH 102K 


D12 


Diode 


1SSB3 


L6 


Choke 


FLBH 102K 


D13 


Diode 


1SSB3 


L7 


Choke 


FLBH 102K 


D14 


Diode 


1SSB3 


L8 


Choke 


FLBH 102K 


DIB 


Diode 


1SSB3 


L9 


Choke 


FLBH 102K 


D16 


Diode 


1SSB3 


L10 


Choke 


FLBH 102K 


D17 


Diode 


1SSB3 


L11 


Choke 


FLBH 101K 


D18 


Varactor Diode 


1T2B 


L12 


Choke 


FLBH 101K 


D19 


Diode 


1SSB3 


L13 


Choke 


FLBH 101K 


D20 


Diode 


1SSB3 


L14 


Choke 


FLBH 101K 


D21 


Diode 


1SSB3 


L15 


Choke 


FLBH 101K 


D22 


Diode 


1SSB3 


L16 


Choke 


FLBH 101K 


D23 


Diode 


1SSB3 


L17 


Choke 


FLBH 101K 


D24 


Diode 


1SSB3 








D25 


Diode 


1SSB3 


J1 


Connector 


TL-25P-03-V1 


D26 


Diode 


1SSB3 


J2 


Connector 


TL-2BP-10-V1 


D27 


Diode 


1SSB3 


J3 


Connector 


TL-2BP-12-V1 


D28 


Diode 


1SSB3 


J5 


Connector 


B138-11CPB 


D29 


Diode 


1SSB3 


J6 


Connector 


TL-2BP-06-V1 


D30 


Varactor Diode 


FCB1M 


J7 


Connector 


TL-2BP-10-V1 


D31 


Diode 


1SSB3 


J8 


Connector 


B138-04C 


D32 


Diode 


1SS53 
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[IF UNIT] [IF UNIT] 



REF. NO. 


DESCRIPTION 


PART NO. 


REF. NO. 


DESCRIPTION 


PART 


NO. 


D33 


Diode 


1 SI 555 


R20 


Resistor 


3.3 K 


ELR25 


D34 


Diode 


1SV99 


R21 


Resistor 


27 


ELR25 


D35 


Diode 


1SV99 


R22 


Resistor 


6.8K 


ELR25 


D36 


Diode 


1SS53 


R23 


Trimmer 


10K 


H0651A 


D37 


Diode 


1 SI 555 


R24 


Trimmer 


10K 


H0651A 


D38 


Diode 


1SS53 


R25 


Resistor 


47K 


ELR25 


D39 


Diode 


1 SI 555 


R26 


Resistor 


100K 


ELR25 


D40 


Diode 


1SS53 


R27 


Resistor 


4.7K 


ELR25 


D41 


Diode 


1SS53 


R28 


Resistor 


1.5K 


ELR25 


D42 


Diode 


1SS53 


R29 


Resistor 


33 K 


ELR25 


D43 


Diode 


1SS53 


R30 


Resistor 


100K 


R25 


D44 


Diode 


1SS53 


R31 


Resistor 


2.7K 


ELR25 


D45 


Diode 


1SS53 


R32 


Resistor 


1.5K 


ELR25 


D47 


Diode 


1SS53 


R33 


Resistor 


1.5K 


ELR25 


D48 


Diode 


1SS53 


R34 


Resistor 


4.7K 


R25 


D49 


Diode 


1SS53 


R35 


Resistor 


1.5K 


ELR25 


D50 


Diode 


1SS53 


R36 


Resistor 


330 


ELR25 


D51 


Diode 


1SS53 


R37 


Resistor 


IK 


ELR25 


D52 


Diode 


1SS53 


R38 


Resistor 


4.7K 


ELR25 


D53 


Diode 


1SS53 


R39 


Resistor 


47 


ELR25 


D54 


Diode 


1SS53 


R40 


Resistor 


2.2K 


ELR25 


D55 


Diode 


1SS53 


R41 


Resistor 


2.2K 


ELR25 








R42 


Resistor 


2.2K 


ELR25 


FI1 


Ceramic Filter 


CFW-455IT 


R43 


Resistor 


470 


R25 


FI2 


Ceramic Filter 


CFJ-455K14 


R44 


Resistor 


3.3K 


ELR25 


FI3 


Crystal Filter 


FL-23 (9M15A) 


R45 


Resistor 


220 


R25 


FI4 


Crystal Filter 


FL-30 (9M22D2) 


R46 


Resistor 


470 


ELR25 








R47 


Resistor 


3.3K 


ELR25 


XI 


Crystal 


9.4665MHz HC-43/U 


R48 


Resistor 


220 


ELR25 


X2 


Crystal 


CR-12A (9.0115MHz) 


R49 


Resistor 


3.3K 


ELR25 








R50 


Resistor 


220 


ELR25 


L2 


Coil 


LAL04NA102K 


R51 


Resistor 


3.3K 


ELR25 


L3 


Coil 


LS-141A 


R52 


Resistor 


220 


R25 


L4 


Coil 


LS-187 


R53 


Resistor 


3.3K 


ELR25 


L5 


Coil 


LS246 


R54 


Resistor 


3.3K 


ELR25 


L6 


Coil 


LS-251A 


R55 


Resistor 


220 


R25 


L7 


Coil 


LAL04NA2R2K 


R56 


Resistor 


220 


ELR25 


L8 


Coil 


LS245 


R57 


Resistor 


3.3K 


ELR25 


L9 


Coil 


LS-253 


R58 


Resistor 


2.2K 


ELR25 


L10 


Coil 


LS-188 


R59 


Resistor 


220 


ELR25 


L11 


Coil 


LS-188 


R60 


Resistor 


3.3K 


ELR25 


L12 


Coil 


LAL04NA101K 


R61 


Resistor 


IK 


ELR25 


L14 


Coil 


LS255 


R62 


Resistor 


330 


ELR25 


L15 


Coil 


LS-255 


R63 


Resistor 


3.3K 


ELR25 








R64 


Resistor 


3.3K 


ELR25 


R1 


Resistor 


22K ELR25 


R65 


Resistor 


47 


ELR25 


R2 


Resistor 


10K ELR25 


R66 


Resistor 


IK 


ELR25 


R3 


Resistor 


10K ELR25 


R67 


Resistor 


47K 


ELR25 


R4 


Resistor 


4.7K ELR25 


R68 


Resistor 


1M 


ELR25 


R5 


Resistor 


33K ELR25 


R69 


Resistor 


1M 


ELR25 


R6 


Resistor 


10K ELR25 


R70 


Resistor 


220 


R25 


R7 


Resistor 


22K ELR25 


R71 


Resistor 


4.7K 


ELR25 


R8 


Resistor 


lOK ELR25 


R72 


Resistor 


100K 


ELR25 


R9 


Resistor 


220 ELR25 


R73 


Resistor 


220 


R25 


RIO 


Resistor 


470 ELR25 


R74 


Resistor 


100 


ELR25 


R11 


Resistor 


220 ELR25 


R75 


Resistor 


100K 


ELR25 


R12 


Resistor 


3.3K ELR10 


R76 


Resistor 


1M 


R25 


R13 


Resistor 


10K ELR10 


R77 


Resistor 


100K 


ELR25 


R14 


Resistor 


2.2K ELR25 


R78 


Resistor 


2.7K 


R25 


R15 


Resistor 


12 ELR25 


R79 


Resistor 


1.5K 


R25 


R16 


Resistor 


100 ELR25 


R80 


Resistor 


12K 


ELR25 


R17 


Resistor 


47 ELR25 


R81 


Resistor 


560 


ELR25 


R18 


Resistor 


27 ELR25 


R82 


Resistor 


IK 


ELR25 


R19 


Resistor 


220 ELR25 


R83 


Resistor 


4.7K 


ELR25 
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[IF UNIT] [IF UNIT] 



REF. NO. 


DESCRIPTION 


PART 


Z 

P 


REF. NO. 


DESCRIPTION 


PART NO. 


R84 


Resistor 


1.5K 


ELR25 


C45 


Ceramic 


0.0047 50V 


R85 


Resistor 


220 


R25 


C46 


Ceramic 


0.0047 50V 


R86 


Resistor 


220 


R25 


C47 


Ceramic 


47P 50V 


R87 


Resistor 


2.2K 


ELR25 


C48 


Ceramic 


0.0047 50V 


R88 


Resistor 


10K 


R25 


C49 


Ceramic 


47P 50V 


R89 


Resistor 


IK 


R25 


C50 


Ceramic 


0.0047 50V 


R90 


Resistor 


220 


R25 


C51 


Ceramic 


0.0047 50V 


R91 


Resistor 


220 


R25 


C52 


Cylinder 


0.0047 UP125SL 50V 


R92 


Resistor 


2.2K 


ELR25 


C53 


Ceramic 


0.0047 50V 


R93 


Resistor 


33K 


ELR25 


C54 


Cylinder 


0.0047 UP125SL 50V 


R94 


Resistor 


4.7K 


ELR25 


C55 


Ceramic 


22P 50V 


R95 


Resistor 


10K 


ELR25 


C56 


Barrier Lay 


0.047 25V 


R96 


Resistor 


10K 


ELR25 


C57 


Ceramic 


22P 50V 


R97 


Resistor 


10K 


R25 


C58 


Ceramic 


33P 50V 


R98 


Resistor 


22K 


ELR25 


C59 


Barrier Lay 


0.047 25V 


R99 


Resistor 


2.2K 


R25 


COO 


Barrier Lay 


0.047 25V 


R100 


Resistor 


10K 


ELR25 


C61 


Barrier Lay 


0.047 25V 


R101 


Resistor 


IK 


ELR25 


C62 


Ceramic 


0.0047 50V 


R102 


Resistor 


10K 


R25 


C63 


Ceramic 


0.0047 50V 










C64 


Ceramic 


0.0047 50V 


Cl 


Barrier Lay 


0.047 


25V 


C65 


Barrier Lay 


0.047 25V 


C2 


Barrier Lay 


0.047 


25V 


C66 


Ceramic 


470P 50V 


C3 


Barrier Lay 


0.047 


25V 


C67 


Ceramic 


470P 50V 


C4 


Ceramic 


0.0047 


50V 


C68 


Barrier Lay 


0.047 25V 


C5 


Barrier Lay 


0.047 


25V 


C69 


Ceramic 


0.0047 50V 


C6 


Barrier Lay 


0.047 


25V 


C70 


Ceramic 


0.0047 50V 


C7 


Ceramic 


0.0047 


50V 


C71 


Barrier Lay 


0.047 25V 


C8 


Barrier Lay 


0.047 


25V 


C72 


Ceramic 


220P 50V 


C9 


Electrolytic 


47 


10V 








CIO 


Barrier Lay 


0.1 


16V 


J2 


Connector 


TL-25P-04-V1 


C11 


Ceramic 


330P 


50V 


J3 


Connector 


TL-25P-03-V1 


C12 


Ceramic 


0.0047 


50V 


J4 


Connector 


TLB-P05H-B1 


C13 


Ceramic 


82P UJ 50V 


J5 


Connector 


TL-25P-02-V1 


C14 


Ceramic 


0.0047 


50V 


J8 


Connector 


TL-25P-03-V1 


C15 


Ceramic 


0.0047 


50V 


J9 


Connector 


TL-25P-05-V1 


C16 


Sty con 


510P 


50V 


J10 


Connector 


TL-25P-03-V1 


C17 


Dip Mica 


120P 


50V 


J11 


Connector 


TL-25P-04-V1 


C18 


Ceramic 


0.0047 


50V 


J12 


Connector 


TL-25P-02-V1 


C19 


Ceramic 


0.0047 


50V 


J15 


Connector 


5045-2A 


C20 


Ceramic 


0.0047 


50V 


J16 


Connector 


TL-25P-07-V1 


C21 


Ceramic 


0.0047 


50V 


J17 


Connector 


TL-25P-02-V1 


C22 


Barrier Lay 


0.047 


25V 


J18 


Connector 


TL-25P-03-V1 


C23 


Barrier Lay 


0.1 


16V 


J19 


Connector 


TL-25P-02-V1 


C24 


Ceramic 


0.0047 


50V 


J20 


Connector 


TL-25P-02-V1 


C25 


Ceramic 


0.0047 


50V 


J21 


Connector 


RT-01T-1.3B 


C26 


Ceramic 


56P 


50V 


J22 


Connector 


RT-01T-1.3B 


C27 


Ceramic 


0.0047 


50V 


J23 


Connector 


RT-01T-1.3B 


C28 


Ceramic 


120P 


50V 


J24 


Connector 


RT-01T-1.3B 


C29 


Barrier Lay 


0.1 


16V 








C30 


Barrier Lay 


0.1 


16V 


B1 


IF P.C.B 


B-776 


C31 


Barrier Lay 


0.1 


16V 


B2 


FI P.C.B 


B-633 


C32 


Barrier Lay 


0.1 


16V 








C33 


Barrier Lay 


0.1 


16V 








C34 


Barrier Lay 


0.1 


16V 








C35 


Ceramic 


470P 


50V 








C36 


Barrier Lay 


0.047 


25V 


[2ND 


LO UNIT] 




C37 


Ceramic 


0.0047 


50V 








C38 


Ceramic 


0.0047 


50V 


Q1 


Transistor 


2SC945P 


C39 


Barrier Lay 


0.047 


25V 


Q2 


Transistor 


2SC945P 


C40 


Barrier Lay 


0.047 


25V 


Q3 


Transistor 


2SC383TM 


C41 


Barrier Lay 


0.047 


25V 








C42 


Barrier Lay 


0.047 


25V 


D1 


Diode 


1SS53 


C43 


Ceramic 


0.0047 


50V 


D2 


Diode 


1SS53 


C44 


Ceramic 


0.0047 


50V 


D3 


Varactor Diode 


1SV50-E 



12-17 




[2nd IF UNIT] 

REF. NO. DESCRIPTION PART NO. 



[FRONT UNIT] 

REF. NO. DESCRIPTION PART NO. 



LI 


Coil 


L2 


Coil 


L3 


Coil 


L4 


Coil 


L5 


Coil 


XI 


Crystal 


R1 


Resistor 


R2 


Trimmer 


R3 


Resistor 


R4 


Resistor 


R5 


Resistor 


R6 


Resistor 


R7 


Resistor 


R8 


Resistor 


R9 


Resistor 


RIO 


Resistor 


R11 


Resistor 


R12 


Resistor 


R13 


Resistor 


R14 


Resistor 


RIB 


Resistor 


R16 


Resistor 


R17 


Resistor 


R18 


Resistor 


R19 


Resistor 


Cl 


Ceramic 


C2 


Ceramic 


C3 


Ceramic 


C4 


Electrolytic 


CB 


Trimmer 


C6 


Dip Mica 


C7 


Dip Mica 


C8 


Ceramic 


C9 


Ceramic 


CIO 


Ceramic 


C11 


Ceramic 


C12 


Ceramic 


C13 


Ceramic 


C14 


Ceramic 


C1B 


Ceramic 


C16 


Ceramic 


C17 


Electrolytic 


C18 


Ceramic 


C20 


Electrolytic 


C21 


Ceramic 


C22 


Ceramic 


C23 


Ceramic 


C24 


Ceramic 


J1 


Connector 


J2 


Connector 


J3 


Connector 


B1 


2nd LO P.C.B 



[FRONT UNIT] 

IC1 1C 



LSI 62 




LSI 62 
LS114 
LS1 14 
LS1 14 

CR22 (10.24MHz) 


4.7K 


ELR2B 


H06B1A 


10K 


4.7K 


ELR2B 


IPOK 


R2B 


I’OK 


ELR2B 


IK 


R2B 


10K 


ELR2B 


10K 


ELR2B 


22K 


ELR2B 


IK 


ELR2B 


100 


R2B 


10K 


ELR2B 


10K 


R2B 


100 


R2B 


390 


ELR2B 


100 


ELR2B 


47 


ELR2B 


100 


R2B 


47K 


R2B 


0.0047 


BOV 


0.0047 


BOV 


0.0047 


BOV 


2.2 


BOV 


CTZB1F 


(30P) 


loop 


BOV 


120P 


BOV 


0.0047 


BOV 


IP 


BOV 


470P 


BOV 


0.001 


BOV 


DD104SL080D BOV (8P) 


O.BP 


BOV 


DD104SL080D BOV (8P) 


IP 


BOV 


DD104SL080D BOV (8P) 


100 


10V 


0.0047 


BOV 


47 


16V 


0.0047 


BOV 


0.0047 


BOV 


0.0047 


BOV 



6P (CH) BOV 

TL-25P-06-V1 

TMP-J01X-A1 

RT-01T-1.3B 

B-762 



78L05 



IC2 


1C 


IC3 


1C 


IC4 


1C 


ICB 


1C 


Q1 


Transistor 


Q2 


Transistor 


Q3 


Transistor 


Q4 


Transistor 


QB 


Transistor 


Q6 


Transistor 


Q7 


Transistor 


Q8 


Transistor 


Q9 


Transistor 


Q10 


Transistor 


Q11 


Transistor 


Q1B 


Transistor 


Q16 


Transistor 


Q17 


Transistor 


D1 


Diode 


D2 


Diode 


D3 


Diode 


D4 


Diode 


D5 


Diode 


D6 


Diode 


D7 


Diode 


D8 


Diode 


D9 


Diode 


DIO 


Diode 


Dll 


Diode 


D12 


Diode 


D13 


Diode 


D14 


Diode 


DIB 


Diode 


D16 


Diode 


D17 


Diode 


D18 


Diode 


D19 


Diode 


D20 


Zener 


D21 


Diode 


D22 


Diode 


D23 


Zener 


D24 


Diode 


D2B 


Diode 


D26 


Diode 


D27 


Diode 


D28 


Diode 


D29 


Diode 


D30 


Diode 


D31 


Diode 


D32 


Diode 


D33 


Diode 


D34 


Diode 


D3B 


Diode 


D36 


Diode 


D37 


Diode 


D38 


Diode 


D39 


Diode 


DS1 


LED 


DS2 


LED 


DS3 


LED 


DS4 


LED 



TC5064 

TC4030 

TC4013 

M54844P 

2SA1048Y 

2SC2458GR 

2SC2458GR 

2SC2458GR 

2SC2458GR 

2SC2458GR 

2SC2458GR 

2SA1048Y 

2SC1214 

2SA1015Y 

2SC945 (ALL RANK) 
2SA1015Y 
2SA1015Y 
2SA1015Y 

1SS53 

1SS53 

1SS53 

1SS53 

1SS53 

1SS53 

1SS53 

1SS53 

1SS53 

1SS53 

1SS53 

1SS53 

1SS53 

1SS53 

1SS53 

1SS53 

1SS53 

1SS53 

1SS53 

RD3.9E B2 

1S953 

1S953 

RD5.6E B2 

1SS53 

1SS53 

1SS53 

1SS53 

1SS53 

1SS53 

1SS53 

1SS53 

1SS53 

1SS53 

1SS53 

1SS53 

1SS53 

1SS53 

1SS53 

1SS53 

SLB-22DU 

SLB-22DU 

SLB-22DU 

SLB-22DU 
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[FRONT UNIT] [FRONT UNIT] 



REF. NO. 


DESCRIPTION 


PART 


NO. 


REF. NO. 


DESCRIPTION 


PART NO. 


DS5 


LED 


SLB-22DU 


R41 


Resistor 


1.2K 


R25 


DS6 


LED 


SLB-22DU 


R45 


Resistor 


10K 


RIO 


DS7 


LED 


SLB-22YY 


R46 


Resistor 


680 


ELR25 


DS8 


LED 


SCB-22GG 


R47 


Resistor 


2.7K 


RIO 


DS9 


LED 


LN333GP 


R48 


Resistor 


22 


ELR25 


DS10 


LED 


LN233RP 


R49 


Resistor 


15 


ELR25 


DS11 


LED 


LN433YP 


R50 


Resistor 


47K 


ELR25 


DS12 


LED 


LN433YP 


R51 


Resistor 


470K 


R25 


DS13 


LED 


LN233RP 


R52 


Array 


RM-10 473 


DS14 


LED 


LN233RP 


R53 


Array 


RM-8 473 


DS15 


Display Tube 


9-BT-16ZA 


R54 


Resistor 


47K 


ELR25 


DS16 


LAMP 


BQ044-32582A 


R55 


Resistor 


100 


R25 










R56 


Resistor 


100 


R25 


LI 


Coil 


LAL04NA101K 


R57 


Resistor 


47 K 


ELR25 


L2 


Coil 


LAL04NA101K 


R58 


Resistor 


47 


ELR25 


L3 


Coil 


LAL04NA101K 


R59 


Variable 


K1221101G-5N1212-1MA 


L4 


Coil 


LAL04NA101K 


R60 


Variable 


K121B000ME-1KB 


L5 


Coil 


LAL04NA101K 


R61 


Trimmer 


H0651A 


33K 


L7 


Coil 


BT01RN1-A61 


R62 


Variable 


K1 221101E6N1212-10KBaX)KC 


L8 


Coil 


BT01RN1-A61 


R63 


Variable 


K121B000ME-1MB 










R64 


Variable 


K12B6000M-10KAX2 


T1 


Transformer 


LB-119 


R67 


Resistor 


47K 


R25 










R68 


Resistor 


47K 


ELR25 


Ml 


Meter 


M-10 




R69 


Resistor 


15K 


R25 










R70 


Resistor 


18K 


R25 


R1 


Resistor 


IK 


ELR25 


R72 


Variable 


K12C1000J-10KAr1 0KBx2 


R2 


Resistor 


IK 


ELR25 


R73 


Trimmer 


H0651A 


33 K 


R3 


Resistor 


IK 


ELR25 


R74 


Resistor 


470K 


R25 


R4 


Resistor 


IK 


ELR25 


R75 


Resistor 


2.2K 


R25 


R5 


Resistor 


IK 


ELR25 


R77 


Resistor 


470 


R25 


R6 


Resistor 


IK 


ELR25 


R78 


Variable 


K12C20003-10KB-1K&10KB 


R7 


Resistor 


820 


ELR25 


R79 


Trimmer 


H1051C 


10K 


R8 


Resistor 


680 


ELR25 


R80 


Resistor 


18K 


R25 


R9 


Resistor 


68K 


ELR25 


R81 


Trimmer 


H1051C 


10K 


RIO 


Resistor 


68K 


ELR25 


R82 


Trimmer 


H1051C 


10K 


R11 


Resistor 


68K 


ELR25 


R83 


Resistor 


47K 


R25 


R12 


Resistor 


68K 


ELR25 


R84 


Trimmer 


H0651A 


10K 


R13 


Resistor 


68K 


ELR25 


R85 


Trimmer 


H0651A 


4.7K 


R14 


Resistor 


68K 


ELR25 


R86 


Trimmer 


H0651A 


10K 


R15 


Resistor 


IK 


R25 


R87 


Resistor 


47K 


R25 


R16 


Array 


RM-6 


104 


R88 


Resistor 


33 K 


R25 


R17 


Resistor 


IK 


R25 


R89 


Resistor 


22K 


R25 


R18 


Resistor 


IK 


ELR25 


R90 


Variable 


S2011G503-10KB 


R19 


Resistor 


1.2K 


R25 


R91 


Variable 


S2011G503-10KB 


R20 


Resistor 


330 


ELR25 


R92 


Variable 


K121B0006E-10KB 


R21 


Resistor 


47K 


ELR25 


R93 


Resistor 


330 


R25 


R22 


Resistor 


10K 


ELR25 


R94 


Resistor 


5.6K 


R25 


R23 


Resistor 


10K 


ELR25 


R95 


Resistor 


330 


R25 


R24 


Resistor 


4.7K 


R25 


R96 


Resistor 


4.7K 


R25 


R25 


Resistor 


100K 


R25 


R97 


Resistor 


150K 


RIO 


R26 


Resistor 


47K 


ELR25 










R27 


Resistor 


100K 


ELR25 


Cl 


Barrier Lay 


0.1 


16V 


R28 


Resistor 


47K 


R25 


C2 


Barrier Lay 


0.1 


16V 


R29 


Resistor 


100K 


ELR25 


C3 


Barrier Lay 


0.1 


16V 


R30 


Resistor 


680K 


ELR25 


C4 


Barrier Lay 


0.1 


16V 


R31 


Resistor 


680K 


ELR25 


C5 


Barrier Lay 


0.1 


16V 


R32 


Resistor 


68K 


R25 


C6 


Barrier Lay 


0.1 


16V 


R33 


Resistor 


47K 


R25 


C7 


Barrier Lay 


0.1 


16V 


R34 


Resistor 


100K 


R25 


C8 


Electrolytic 


47 


16V 


R35 


Resistor 


47 K 


ELR25 


C9 


Electrolytic 


47 


16V 


R36 


Resistor 


470K 


ELR25 


CIO 


Electrolytic 


10 


16V (MS7) 


R38 


Resistor 


47K 


R25 


C11 


Ceramic 


0.01 


BOV (Z) 


R39 


Resistor 


10K 


ELR25 


C12 


Ceramic 


0.0047 


BOV 


R40 


Resistor 


47K 


R25 


C13 


Electrolytic 


1000 


6.3V (MS9) 




[FRONT UNIT] [FRONT UNIT] 



REF. NO. 


DESCRIPTION 


PART NO. 


REF. NO. 


DESCRIPTION 


PART NO. 


C14 


Barrier Lay 


0.1 16V 


J22 


Connector 


TL-2BP-03-L1 


C15 


Ceramic 


0.001 BOV 


J23 


Connector 


TL-2BP-04-V1 


C16 


Ceramic 


0.0047 BOV 


J24 


Connector 


TL-2BP-07-L1 


C20 


Ceramic 


0.0022 BOV 


J2B 


Connector 


TL-2BP-03-V1 


C21 


Ceramic 


0.0022 BOV 


J26 


Connector 


TL-2BP-12-L1 


C22 


Ceramic 


0.0022 BOV 


J27 


Connector 


TL-2BP-09-L1 


C23 


Ceramic 


0.0022 BOV 


J28 


Connector 


TL-2BP-07-L1 


C24 


Ceramic 


0.0022 BOV 


J29 


Connector 


TL-2BP-10-L1 


C25 


Ceramic 


0.0022 BOV 


J30 


Connector 


TL-2BP-07-V1 


C27 


Ceramic 


0.0047 BOV 


J31 


Connector 


TL-2BP-0B-V1 


C28 


Mylar 


0.1 BOV 


J32 


Connector 


TL-2BP-06-V1 


C29 


Barrier Lay 


0.1 16V 


J33 


Connector 


TL-2BP-0B-V1 


C30 


Ceramic 


0.0047 BOV 


J34 


Connector 


TLB-P0BH-B1 


C31 


Electrolytic 


0.47 BOV (RC2) 


J3B 


Connector 


TL-2BP-03-V1 








J36 


Connector 


TL-2BP-03-V1 


SI 


Switch 


SSS312 


J37 


Connector 


FM214-8SS 


S2 


Switch 


TW-0068 


J38 


Connector 


LJ03B-1-2-V 


S3 


Switch 


M2012J-1K 








S4 


Switch 


SPH121C 


PI 


Connector 


TL-2BH-10-B1 


S5 


Switch 


SPH122C 


P2 


Connector 


TL-2BH-0B-B1 


S6 


Switch 


SPH122A 


P3 


Connector 


TL-2BH-10-B1 


S7 


Switch 


SPH122A 


P4 


Connector 


1B4BP-1 


S8 


Switch 


SPH121C 


P6 


Connector 


TL-2BH-03-B1 


S9 


Switch 


SPH121C 


P7 


Connector 


TL-2BH-07-B1 


S10 


Switch 


SRU1023 


P8 


Connector 


TL-2BH-03-B1 


S11 


Switch 


SBU1026 


P9 


Connector 


TL-2BH-0B-B1 


SI 2 


Switch 


MS-611 A 


P10 


Connector 


TL-2BH-03-B1 


S13 


Switch 


MS-621 C 


P11 


Connector 


TL-2BH-03-B1 


S14 


Switch 


SRS101G 


P12 


Connector 


TL-2BH-03-B1 


S15 


Switch 


PS-13B-A22S 


P13 


Connector 


TL-2BH-0B-B1 


S16 


Switch 


PS-13B-A22S 


P14 


Connector 


TL-2BH-03-B1 


S17 


Switch 


PS-13B-A22S 


P1B 


Connector 


TL-2BH-08-B1 


S18 


Switch 


SPH121A 


P16 


Connector 


TL-2BH-07-B1 


S19 


Switch 


SPH121C 


P17 


Connector 


TL-2BH-06-B1 


S20 


Switch 


SPH121C 


P18 


Connector 


TL-2BH-0B-B1 


S21 


Switch 


SPH122A 


P19 


Connector 


TL-2BH-09-B1 


S22 


Switch 


SPH122A 


P20 


Connector 


TL-2BH-0B-B1 


S23 


Switch 


SPH122A 


P21 


Connector 


TL-2BH-03-B1 


S24 


Switch 


SPH121A 


P22 


Connector 


TL-2BH-0B-B1 


S25 


Rotary Encoder 


LA24007 


P23 


Connector 


TL-2BH-03-B1 


S26 


Switch 


SPH122A 








S27 


Switch 


SPH121A 


61 


Matrix P.C.B 


B-766 


S28 


Switch 


SPH121A 


B2 


Display P.C.B 


B-768 








B3 


VR-A P.C.B 


B-769 


J1 


Connector 


TL-2BP-09-V1 


B4 


VR-B P.C.B 


B-770 


J2 


Connector 


B138-11CPB 


BB 


VR-C P.C.B 


B-B88A 


J3 


Connector 


TL-2BP-0B-V1 


B6 


SW-A P.C.B 


B-771 


J4 


Connector 


TL-2BP-04-V1 


B7 


SW-B P.C.B 


B-772 


J5 


Connector 


TL-2BP-0B-V1 


B8 


SW-C P.C.B 


B-773 


J6 


Connector 


TL-2BP-07-V1 


B9 


SW-D P.C.B 


B-774 


J7 


Connector 


TL-2BP-09-V1 


BIO 


SW-E P.C.B 


B-7B9 


J8 


Connector 


TL-2BP-0B-V1 


B11 


SW-F P.C.B 


B-760 


J9 


Connector 


TL-2BP-08-V1 


B12 


SW-G P.C.B 


B-761 


J10 


Connector 


TL-2BP-0B-V1 


B13 


LED-A P.C.B 


B-778 


J11 


Connector 


B138-08CPB 


B14 


LED-B P.C.B 


B-779 


J12 


Connector 


TL-2BP-0B-V1 


BIB 


LED-C P.C.B 


B-780 


J13 


Connector 


TL-2BP-07-V1 


B16 


MIC P.C.B 


B-B94 


J14 


Connector 


TL-2BP-03-V1 








J15 


Connector 


TL-2BP-0B-V1 








J16 


Connector 


TLB-P0BH-B1 








J17 


Connector 


RT-01T-1.3B 








J18 


Connector 


RT-01T-1.3B 


[REG 


UNIT] 




J20 


Connector 


TL-2BP-04-L1 








J21 


Connector 


TL-2BP-06-L1 


IC1 


1C 


MB37B6 




[REG UNIT] 

REF. NO. DESCRIPTION PART NO. 



Q1 


Transistor 


2SD313 


D1 


Zener 


RD-9.1-EB3 


D2 


Diode 


1N4002 


R1 


Resistor 


4.7 ELR25 


R2 


Resistor 


220 ELR25 


R3 


Resistor 


22K ELR25 


Cl 


Electrolytic 


1000 16V 


C2 


Electrolytic 


4.7 10V 


C3 


Electrolytic 


22 10V 


C4 


Electrolytic 


47 10V 


C5 


Electrolytic 


10 10V 


PT 


Connector 


TL-25H-03-B1 


P2 


Connector 


TL-25H-04-B1 


P3 


Connector 


TL-25H-04-B1 


B1 


REG P.C.B 


B-482A 



[ACC 


UNIT] 




Q1 


Transistor 


2SA1015Y 


Q2 


Transistor 


2SC3402 


LI 


Coil 


BT01RN1-A61 


L2 


Coil 


BT01RN1-A61 


L3 


Coil 


BT01RN1-A61 


L4 


Coil 


BT01RN1-A61 


L5 


Coil 


BT01RN1-A61 


L6 


Coil 


BT01RN1-A61 


L7 


Coil 


BT01RN1-A61 


L8 


Coil 


BT01RN1-A61 


L9 


Coil 


BT01RN1-A61 


L10 


Coil 


BT01RN1-A61 


R1 


Resistor 


220 ELR25 


R2 


Resistor 


220 ELR25 


R3 


Resistor 


IK ELR25 


R4 


Resistor 


IK ELR25 


R5 


Resistor 


IK ELR25 


R6 


Resistor 


220 ELR25 


R7 


Resistor 


220 ELR25 


R8 


Resistor 


220 ELR25 


R9 


Resistor 


IK ELR25 


RIO 


Resistor 


220 ELR25 


R11 


Resistor 


220 ELR25 


R12 


Resistor 


220 ELR25 


R13 


Resistor 


22K R25 


R14 


Resistor 


10K R25 


R15 


Resistor 


33K R25 


R16 


Resistor 


100 R25 


Cl 


Ceramic 


0.0047 BOV 


C2 


Ceramic 


0.0047 BOV 


C3 


Ceramic 


0.0047 BOV 


C4 


Ceramic 


0.0047 BOV 


C5 


Ceramic 


0.0047 BOV 


C6 


Ceramic 


0.0047 BOV 


C7 


Ceramic 


470P BOV 



[ACC UNIT] 



REF. NO. 


DESCRIPTION 


PART 


Z 

P 


C8 


Ceramic 


470P 


BOV 


C9 


Ceramic 


470P 


BOV 


CIO 


Ceramic 


0.0047 


BOV 


C11 


Ceramic 


470P 


BOV 


C12 


Ceramic 


0.0047 


BOV 


C13 


Ceramic 


0.0047 


BOV 


C14 


Ceramic 


0.0047 


BOV 


C1B 


Ceramic 


0.0047 


BOV 


C16 


Ceramic 


0.0047 


BOV 


C19 


Ceramic 


0.0047 


BOV 


C20 


Ceramic 


0.0047 


BOV 


C21 


Ceramic 


0.0047 


BOV 


C23 


Ceramic 


0.0047 


BOV 


J1 


Connector 


TL-2BP-06-V1 


J2 


Connector 


TL-2BP-0B-V1 


J3 


Connector 


TL-2BP-07-V1 


J4 


Connector 


TL-2BP-03-V1 


JB 


Connector 


TL-2BP-06-V1 


J6 


Connector 


TL-2BP-0B-V1 


J7 


Connector 


TL-2BP-08-V1 


J8 


Connector 


TL-2BP-0B-V1 


J9 


Connector 


TL-2BP-02-V1 


B1 


ACC P.C.B 


B-764 





12-21 




1C- 745 SCHEMATIC DIAG 
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